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PREFACE 

TO THE THIRD EDITION. 



No event in my life has yet been more fraught with 
unmixed pleasure, than my being called on, thus early, 
for a third Edition of this Work. I find it universally 
admitted, " that if this cheap book could be introduced 
at once into all our schools, and the rising generation, 
in every rank of life, taught to read, study, and prac- 
tise the plain, simple rules it contains, they would 
become far more healthy, and enjoy longer life than 
their forefathers." And what hinders this from being 
done 1 Who would not struggle hard to remove every 
difficulty out of the way? 

During the last quarter of a century, human life has 
been considerably prolonged in Great Britain, by va- 
rious causes. I believe there is no reason why its 
average duration should not be still further increased 
ten or fifteen years, except man's own ignorance, 
neglect, or disobedience. To remove these, in some 
measure, I have included every law and condition on 
which health, long life, and happiness can be secured 
by man, in the following work ; and am devoting all 
my time and humble talents to introduce it into uni- 
versal use, throughout the British Isles. 

Fortunately, none of us need to wait till everybody 
else becomes wise, good, and happy ; for we can each 
have our share of these blessings now, if we are willing 
to comply with all the laws and conditions on which 
they are bestowed, and not otherwise. Let me, then, 
ask most affectionately, what hinders any parent or 
teacher from taking up this as a practical subject of 
education along with the usual branches, if they really 
1* 5 
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desire the body, mind, and spirit of those children 
under their care to grow as vigorously, and become 
as strong, active, and healthy, as their original consti- 
tution will admit ? 

Every thing I can do is done, and shall be done, to 
carry on and complete this good work ; and, should I 
be spared three or four years longer, I hope to be in a 
position to prove, that, if any children in the United 
Kingdom are then not being taught how to live long 
and be happy, it is not my fault. I could not sleep, 
if I neglected my duty in this matter; and yet I meet 
with some really good people who regard it with apathy 
or indifference. They seem to forget that the physical 
and mental laws of our nature discovered by science 
are as much God's laws as if he had revealed them to 
man in his written Word ; which seems to be chiefly 
intended to make known to us truths, principles, and 
laws we never could find out, and not such as we 
possessed full means of discovering and applying for 
ourselves. 

Revealed truth tells us, through the intellectual 
powers, what to do and why it should be done, while 
discovered truth, in all cases, confirms this by the aid 
of the senses, the reason, and the understanding. I 
believe all God's laws ought to be known and obeyed 
by every one — that man's ignorance, prejudice, or 
wilful blindness will not make the slightest change 
in any of them, be it revealed or natural ; and to teach 
these doctrines in love is the delightful self-imposed / 
duty of / 



JOSEPH BENTLEY. 



INTRODUCTORY PREFACE. 



For several thousand years the wise, good, and 
holy teachers of man, have been pressing on his 
attention the necessity of gaining se.f-knowledge, in 
their oral lessons, sublime, inspired essays, and learn- 
edly written folios. And yet we have nearly reached 
the middle of the 19th century, without so much as 
preparing plain elementary books, from which to 
teach self-knowledge, Physical, Religious, or Moral, 
and the laws on which it is founded. Indeed, we 
seem anxious to teach every thing in our schools but 
this kind of knowledge. 

Who that has reached the age of forty or fifty cannot 
remember many facts they have acquired by mere 
accident, about the laws affecting, in an important 
degree, their well-being? and how much of bodily or 
mental suffering they might, humanly speaking, have 
escaped, had this knowledge been given them as 
a part of their education ? Besides, the early habit 
of obeying a law makes its observance so much more 
easy and pleasant in after-life. 

From a thorough examination of all classes of 
schools, I find, that, of the total number of pupils 
passing through them, only one in thirty attempts to 
learn any thing beyond reading, writing, arithmetic, or 
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sewing ; and, in most cases, these are taught in such 
a dogmatical, unintellectual way, that the thinking 
and reasoning powers of the learners are scarcely 
awakened, much less cultivated. And yet we hear 
complaints of the little influence education has on the 
conduct; though it would he well to ask those who 
thus look for " figs on thistles," how it is possible 
for an education that does not plant good thoughts 
and opinions to yield a crop of good words and 
deeds 1 

In some degree to remove these fatal errors in edu- 
cation, I propose, under the Divine blessLng, to write 
a series of books, on subjects not hitherto taught sys- 
tematically in our best schools, but a knowledge of 
which is generally agreed to be as necessary in form- 
ing a dutiful, well-regulated, and happy life, as food 
is for forming a strong, healthy body. All of them 
will be on nearly the same plan, stating, in as few 
and as simple terms as possible, the various laws our 
Great, Good, and Wise Creator stamped on matter, 
mind, and spirit — on man, and on society ; with the 
duties, responsibilities, &c, connected therewith. This, 
the first book of the series, is intended to be used in 
either of the following ways. 

In schools and families using this as a class-book, 
the best plan will be for each learner to read, in the 
usual way, a sentence or section carefully, till a suffi- 
cient portion has been thus read for one Lesson, and 
then the teacher should examine them on what they 
have read, from the Key, pp. 135 to 1G6. In cases 
where a new class-book cannot be introduced, how- 
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ever small its price may be, the teacher should read 
over a few sections carefully, two or three times, to 
the learners, and then question them on what he has 
read. On asking any question from the Catechism, 
all the learners who are prepared to answer should 
hold forth their right hands, the teacher selecting 
some one from that number to give the answer; and, 
if it be not satisfactory, a second or a third learner 
may afterwards be called upon. 

But the chief good done by the giving of these 
Lessons, depends on the spirit in which they are 
taught. The teacher must constantly keep up the 
feeling in the minds of the learners, that God speaks 
to them, by these His just and unalterable laws, 
which it is their highest earthly interest to know and 
obey. " Laws," the teacher may say, " by which 
your health, growth, life, yea, your happiness, are 
governed ; laws that I cannot alter, suspend, or obey 
for you — that have been, and are now, operating in 
and upon you, and will continue to do so while you 
live, whether you or I will or no, and whether we 
know them or not ! 

" Strange, and even hard, as this may appear to you 
at first, you will find that the more you get to know 
about these laws, the more strongly will the convic- 
tion become in your minds, that they could not be 
altered now for the better ; and that one of the greatest 
blessings God has conferred on man is, that of not 
being able to alter or suspend the physical laws of his 
nature. I say to you most earnestly and affectionately, 
get to know them and obey them ; because, if you do 
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not, you will be almost certain to suffer much in this 
life for neglecting to get this knowledge, which suf- 
fering will now be increased, when you remember 
that you could have been taught and would not. 
Whether you are rich or poor, these laws affect you 
the same, and obeying them is the only sure road to 
earthly happiness." 

In speaking to children or young persons on detect- 
ing any breach of the physical laws, no word or look 
should be employed that could convey an idea of the 
corrector having any personal interest in the matter, 
beyond a benevolent wish for the health, comfort, and 
happiness of the young person corrected. These 
breaches should all be treated as matters between the 
all-seeing Creator and the frail, but still responsible 
breaker of the law. Our business should be to pre- 
sent the consequences of these breaches so clearly 
and strongly, that they would be really felt, however 
remote they might be. God's laws should not be 
merely repeated as precepts by the tongue, but clearly 
understood by the mind, as unalterable principles. 

I am induced to press these plans and suggestions 
the more earnestly and confidently, from the result of 
my own experience, in giving the Lessons to all classes 
of learners, from the unfortunate children in our union 
workhouses, up through every grade of schools, to the 
most respectable and enlightened academies and semi- 
naries. It always seemed to me as though the eyes 
of the young people were opened to see an entirely 
new world, in which they had been all their lives 
without seeing it ; and was generally accompanied by 
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evident regret, that they could not be made more fully 
acquainted with facts and laws which so much con- 
cerned themselves. 

Objections were formerly made to giving this kind 
of physical instruction to the young ; but, rightly con- 
sidered, there will be found, perhaps, the strongest 
arguments in favour of giving this knowledge. It 
was said, that " to teach children how to take care of 
their health in this manner, would be to set them to 
think on it, to the exclusion of almost every other 
subject." But the objectors forgot, if they ever knew 
the fact, that we always think least about those 
things we know best. While, for instance, we know 
little of the spelling of words, we have to stop and 
think how to spell very many of those by which we 
want to put our thoughts on paper, and, with all our 
thinking, often make blunders that cause others to 
laugh at us. But it is not so when we know how to 
spell ; for the right letters in each word seem to flow 
from the pen's point, as if by instinct, the mind being 
almost entirely engaged with the thoughts we want 
to write ; and this is the case in every thing we learn 
through life. 

All experience proves, that wherever self-knowledge 
is not engrafted in the young mind, that mind is left 
destitute of the most effectual human aids to ensure 
correct conduct in life, however good and useful the 
other learning given may be. Instead of attributing 
the errors of those who have received what is called 
a good education to their learning, we ought to ascribe 
such errors to their teachers not having taught them 
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to know, and trained them to do, those things that 
would have been the best safeguards under temptation, 
either from within or without. Believing that suffi- 
ciently enlightened and practical views of education 
have dawned on the public mind already, to make 
such a work as this acceptable with a large portion 
of those interested in training the growing minds of 
British youth, I will offer no further apology for its 
appearance as the first of a series of plain, simple, 
cheap books, designed to do good ; and, praying for 
the Lord's blessing on these humble efforts to promote 
the study of His laws, that, being known, they may 
be obeyed, it is thus sent forth by the public's most 
humble and grateful servant, 

THE AUTHOR. 
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LESSON I. 

On God's Works and Laws. 

1. God made every thing by his word, saying, " Let 
there be light," " Let there be a firmament," " Let the dry 
land appear," « Let us make man in our own image ;" and 
every thing came into being as he commanded. All living 
and all dead bodies, every solid and every fluid substance, 
all animals, vegetables, earths, minerals, water, air, light, 
heat, belong to him, having been made by him ; and will 
continue to exist according to his will, and the unchanging 
laws and principles he has seen fit to implant in their na- 
ture, so long as he pleases ; « and he doeth with them as 
seemeth him good." 

2. God's works differ from those of man in many things. 
They were created from nothing, while man requires ma~ 
terials from which to form his works. All things that came 
into being at God's command, did so with certain laws, or 
conditions of their existence attached to them in a manner 
not to be separated. 

3. In the beginning of time, every thing belonging to 
the earth was drawn, or attracted towards the earth's cen- 
tre, so that solid matter could not fly off into the space in 
which the earth moves round the sun in her annual orbit. 
The earth turned round on her axis, and the sun appeared 
to rise every morning, and set every evening. If seed was 
put in the ground at the proper season, it grew up, became 
ripe, and if not reaped, the plant then decayed. These 
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things, and ten thousand others, are the same now as then, 
and will be while the world endures. 

4. Our first parents could not live without food — after 
their fall they had to labour, to procure food ; and when 
they had eaten till they were satisfied, they were soon hun- 
gry again ; their garments would not last for ever, nor 
could they make any thing without being first provided 
with materials. We know well these physical laws equally 
affect us, though nearly six thousand years have passed 
away. 

5. When man has discovered, and made himself well ac- 
quainted with any of God's physical laws, he has then ob- 
tained an unerring guide by which to regulate his actions. 
The state of knowledge is such now, that man can tell the 
time when the sun will rise or set on any day, or the tide 
ebb and flow ; he knows that seed-time goes before harvest, 
and that food cannot be obtained without labour of some 
kind or another. Modern science has discovered that light 
can be conveyed under ground in pipes many miles — that 
ships can be made to move on the water against wind and 
tide — carriages to run thirty, or even sixty miles an hour, 
and by the electric telegraph, a message can be sent three 
hundred or four hundred miles in a minute. 

6. But the men who make discoveries, do not make 
things to be as they find them to be ; they do not add any 
natural property to matter, nor do they create those facul- 
ties of their own minds, which were the chief means of their 
discoveries. Solomon says truly, "there is nothing new 
under the sun." These wise men make known to their 
fellow-men who will take the trouble to learn, means of 
happiness they did not know before ; but they create no 
new law, the materials they employ, and the new way of 
applying them, have always been the same. 

7. God created all material things with every power and 
means for giving happiness to man yet discovered, or that 
may hereafter be brought to light, implanted in their very 
nature. Man cannot create any new faculty in his own 
mind, however much he may improve those given him by 
his Maker. God never confers on man the worldly advan- 
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tages developed by scientific discoveries, till after they are 
made and brought into use. It is, therefore, difficult to 
conceive why all his physical laws were created and formed 
so well suited to make man comfortable here, if they are not 
to be discovered and applied, as man cannot obey them, if 
he does not know them. See sec. 212 to 216. 

8. The lower animals obey the physical laws of their 
nature from instinct; and if man were to do the same, 
without ever exercising his reason and his mental powers 
upon them, he probably might lay claim to equal merit with 
those animals, as far as this world is concerned. Doing 
things from instinct, or merely from being told to do them, 
is not the way to train the reasoning powers of the mind. 

9. Man would thus appear to act more in accordance 
with his position, his endowments, and his destiny ; when 
he thoroughly investigates, clearly understands, and con- 
stantly obeys, nil the laws of his Creator. And so when 
he finds out any new law, he does good to his fellow-men by 
leading them into new ways of enjoying already created 
blessings. 

10. When man finds out any of God's physical laws, he 
is fully convinced that " they never tire or stop to rest," 
but are always the same. He has no fear that a hollow 
vessel will not float in any water ; that food will not satisfy 
his hunger if he can get it, and water his thirst ; or of ever 
being drunk, if he takes no alcoholic drink. 

11. But he finds his own laws very different. Even 
when made in the best manner, and by the most wise and 
experienced legislators, human laws remain a dead letter on 
the statute book, if not carried into effect by human agency ; 
and whenever that agency ceases, the law ceases to act 
also. 

12. God's works, and the laws he has stamped on matter, 
mind, and spirit, must then form an important object of 
6tudy with every human being who wishes to obey his 
Maker ; or who desires to know all those things it is needful 
he should know, in reference to this world. Man is born 
without knowledge ; his ignorance should therefore be re- 
moved, by a careful culture of all the powers of his mind. 
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13. But however well any man may know all these 
laws, he receives no benefit except from obeying them. In- 
deed, the knowledge possessed will add much to the pun- 
ishment arising from any disobedience, because the sufferer 
will feel a conscious guilt increase his misery. 



LESSON II. 
On Dead Matter and Living Beings. 

14. Every thing God created may be classed in one of 
two great divisions — animate or inanimate. All have life, 
or are without life. The tree, shrub, or plant, has life ; and 
feeds on or is nourished by the soil, the dews of heaven, the 
atmosphere, and the rays of the sun. Every plant has a 
natural power within it, by which these surrounding ele- 
ments are imbibed, and become part of itself. 

15. A piece of wood, a stone, or a lump of iron, has no 
such power. A table or chair cannot feed on the elements 
near it, and grow larger. The stone or pebble, washed down 
from the hills, though at first of rough, unshapen form, with 
its many edges and corners, is rolled about by the current, 
along with many others, till it becomes as smooth as an egg, 
and nearly of the 6ame form. 

16. Iron, hard as it is, wears away in the same manner ; 
— a piece three inches broad, and half an inch thick, nailed 
on the outer edge of a constantly used coach or cart wheel, 
is found, in a comparatively short time, to become little 
thicker than a penny. 

17. These, and similar substances, have no power to take 
up new matter, by which to grow larger ; or even to supply 
those parts that wear away. They are mere passive sub- 
stances, and this is the case with all inanimate matter. But 
not so with animated beings. Vegetables grow out of or 
feed upon, inanimate matter, which, on being imbodied 
with them by the laws of vegetable life, become animated. 
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Animals feed upon and digest vegetables : which by the 
laws of animal life, become part of their bodies, for promot- 
ing their growth, and, after they attain maturity, supplying 
the waste caused by action, thus preventing for a time their 
decay. 

18. Man stands at the head of all animated beings on the 
earth ; and he alone has the power of searching into, and 
understanding, the laws of his own existence, and that of 
all other creatures. When he knows the laws which regu- 
late all these changes, he sees a little of the wisdom, good- 
ness, mercy and power of Him who created all things, and 
the unerring laws by which they are upheld. He knows 
that the natural power and constancy of those laws and 
principles depend not on his fellow man. 

1 9. However one man may deprive another of the benefit 
he ought to receive for obeying these laws, they are still the 
6ame, and can never be changed or destroyed by human 
agency. When man, therefore, has made himself ac- 
quainted with any of the never-changing laws of God 
already known by his fellow men, he has extended the 
means of his own happiness. And, if he carefully apply 
himself to examine nature, in any of her numerous depart- 
ments, and discovers a principle not known before, or a 
better application of those already known, he increases the 
means of earthly happiness for his species. 

20. No branch of human knowledge can be of more im- 
portance to man, than that relating to his own physical 
body. At least this must be the case with all who really 
desire to be as happy and as free from pain here, as circum- 
stances will permit. This knowledge at present is, to a 
great extent, beyond the reach of most people, from its being 
contained in very expensive books, and expressed in diffi- 
cult scientific language, or hard words. It is true, several 
praiseworthy attempts have lately been made to remove 
these hindrances; but the works are chiefly suitable for 
adults, and the subject is treated in them merely as a 
science. 

21. The laws of man's physical nature are more active 
in youth, and the consequences of disobeying those laws 

2* 
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then are more calamitous and irreparable, than at any 
other period of life. Self-denial of present pleasure is ne- 
cessary, to avoid future evil, and ensure the enjoyment of 
happiness ; and we have to bridle many of our strongest 
feelings and passions while complying with the laws 
stamped on our physical nature by the Almighty; and 
youthful ardour is generally opposed to these yokes. 

22. As sane minds are found to submit to present re- 
straints, in proportion as they have been taught to perceive 
the ultimate good of doing so, and are trained to do as they 
have been thus taught ; we shall endeavour, in the following 
Lessons, to explain the great principles of our bodily struc- 
ture, and the laws which regulate its vigorous growth, healthy 
action, and lengthened existence, in as clear and as simple 
a manner as the subject will admit. 

23. Let the chief object in connection with each law be 
clearly to understand it ; and gain a lasting idea of the be- 
nefit resulting from its observance, and the ill consequences 
certain to follow its non-observance, whether from igno- 
rance or culpable neglect. We shall then know that 
" chance" has far less to do with our health, strength, worldly 
success, or misfortune, than our ignorance made us pre- 
viously believe — that, in fact, there is a cause for every 
thing ; and the cause of ills, for the most part, is in our own 
want of knowledge, untrained natural inclinations, or 
vicious propensities, causing us to disobey the just and holy 
laws of our blessed Creator. 

24. But human wisdom will not prevent all evil or sick- 
ness. All the knowledge in the world could not restore a 
radically bad constitution to perfect health, or recover a 
soul already lost. God has appointed human means 
whereby these calamities may in a great measure be pre- 
vented. Can we neglect to use these means, and then im- 
piously charge the Almighty with the ills we suffer from 
our not obeying his laws ? Such conduct is equally repre- 
hensible whether viewed by the light of reason or that of 
revelation. 



BE CAREFUL OF YOUR TEETH. 1° 



LESSON III. 

On Food, Eating, and the Teeth. 

25. Man is the noblest of all God's creatures. Most ot 
the good qualities found in the physical structure of other 
animals are combined in man. No other living being has, 
in so large a degree, the power of accommodating itself to 
all climates, seasons, and kinds of food, man's reasoning 
faculties aid him much in doing these things, but they could 
not give the original fitness, or adaptability. All animals 
subsist chiefly on food, and their natural health and strength 
depend, very much, on this food being supplied of a proper 
quality, and in due proportion. 

26. Man has been placed, by his Creator, in a world 
very well adapted for supplying all his physical wants ; 
and with powers of body and mind, peculiarly fitting him 
for procuring food to support his body. His teeth are of 
such form, order, and number, (twenty in the first, and 
thirty-two in the second or permanent set for life,) as to 
fit him for living on a greater variety of food, than other 
animals. 

27. Food should be well chewed, or masticated. The 
more it is broken down, well pounded, and mixed with the 
saliva, which constantly issues from six glands or vessels 
in the interior of the mouth during eating, the less work 
there will be to do in the next process — digestion. Those 
who are robust and healthy, need not be so very particular 
in attending to this; but all persons of weak constitutions, 
feeble or disordered digestive powers, as well as those who 
pass an inactive life, especially if very studious, ought to 
attend most carefully to this rule. 

28. For this reason we should take great care of our 
teeth, because they will be injured and lost by neglect ; and 
we then could not masticate or chew our food so well, and 
should be obliged to leave more to be done by the gastric 
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juice in the stomach. Teeth are lost for want of care, and 
a few from defects in some families. When we finish a 
meal, it is impossible to avoid leaving some small particles 
of food in the mouth. Should any lodge between our teeth, 
that generally gives us a little uneasiness, and we endea- 
vour to pick it out. 

29. But the surfaces of the teeth, employed for grinding 
the food (five above and five below, on each side) are very 
uneven, that they may bo the better suited for bruising it. 
Small particles of food are liable to remain in these irregu- 
lar places, on the surface ; or if the gums are not healthy, 
some will lodge between them and the teeth. In all cases, 
these trivial remains of a meal ought to be removed, as soon 
as convenience will permit, by washing the mouth. 

30. In some European countries they even do this before 
company, but it docs not look well. The teeth should be 
thoroughly cleaned with a good brush and water, every 
night before going to bed ; as sleeping with unclean teeth 
both does them harm, and gives a bad taste in the mouth. 
A little tooth powder should be used occasionally, if the 
teeth will not keep white without, as foul teeth are so very 
offensive. 

31. Every thing we use for food is subject to decay. If 
a meal, instead of being eaten, should be allowed to stand 
twenty-four hours in the way it is served up, all would be 
spoiled, more or less. But if the whole were mixed up, 
and well pounded together, as is done in eating, and then 
left to stand, the decay would be much quicker. 

32. This is the way, on a small scale, with food, when 
left on the teeth ; the spittle and the warmth of the mouth 
greatly promoting its decay. Many people have thousands 
of minute living animals constantly in their mouths ! Some 
clean them out occasionally, but this allows much tartar, 
or hard matter to form, and encrust the teeth ; the best plan 
is to do it regularly every night and morning. 

33. When we know it to be a law of matter, that food, 
left in the mouth, will decay, and in time, if suffered to re- 
main, may breed insects to eat through the hard enamel of 
some tooth or teeth ; and that this will give us severe pain, 
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and cause the loss of those beautiful instruments given us by 
our benevolent Creator to minister to our comfort, health, 
and life ; how careless, and even foolish it appears, to neg- 
lect such wise and good laws. 

34. Many young people are extremely fond of sweets, 
rich pastry, and other articles, that give a pleasant taste to 
the palate. But mere taste gives no nourishment to the 
body, and we always find these children more feeble and 
sickly than others, whose appetite is not spoiled by such 
trash. Besides, these kinds of food adhere more to the teeth 
than many others, and are more difficult to remove; so that 
any one indulging in them must either bestow far more 
pains in cleaning their teeth, or suffer more in toothache, 
and loss of teeth. Remember, God gives us two sets of 
teeth ; if we lose the second from neglecting our duties, we, 
alone, are to blame, and must bear the evil. 



LESSON IV. 
On Digestion. 

35. When food is sufficiently masticated, we pass it over 
the top of the windpipe (which is then closely covered up, 
to prevent any entrance there) into a tube called the gul- 
let, situated behind the windpipe ; which, extending down 
the neck and breast, expands a little below the heart into a 
large bag, called the stomach. 

36. This bag is to contain our food while it is gradually, 
but in health, effectually prepared for the various purposes 
for which it is required by nature, to renew and strengthen 
the physical body. This is called digestion. A full sto- 
mach resembles, in form, the bag of a Highland piper's in- 
strument ; when we are hungry it collapses, and shrinks up 
like an empty purse, or a bladder from which the air has 
been expelled. 

37. In the annexed Fig. 1, it is shown as containing an 
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ordinary meal, and appears to form a mere enlargement of 
the gullet; which contracts again, at the right extremity, 
into a tube called the small intestines. The gullet, sto- 
mach, and intestines, consist of three membranous coats, 
forming a tubular pipe, in man, from thirty to thirty -six feet 
long; or about six times the height of the individual. These- 
membranes are called the serous or outer coat, the muscular 
or middle, and the mucous or inner coats. 




Fig-. I. A FUII Stomach, d, Duodenum ; e, Arteries. 

38. In this representation of the stomach, a is the gullet; 
6, the cardiac or left opening, and the passage out of the sto 
Etiaeh on the right, at c, is eatled the pyloric, porter-like, oe 
guarded extremity ; because of a small valve which is placed 
there, within the tube, to prevent any thing from passing out 
of the stomach, till it has been properly digested. "Wheu 
any undigested substance attempts to pass this valve, it 
shuts, and will not permit any improper thing to go out of 
the stomach and do harm to the system, without offering all 
the resistance in its power. 

39. When food is eaten, and passed down the gullet into 
the stomach, a transparent fluid, called gastric juice, issues, 
from numerous glands, situated in its inner or mucous coat. 
Here food would soon ferment, or become putrid, if this 
juice was not supplied for the purpose of digestion, and ifc 
flows rapidly from the time we begin to eat, till the stomack 
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is empty ; gradually producing a great change, in all the 
food subjected to its influence. 

40. The gastric juice mixes far more readily with liquids 
than solids, and, consequently, much liquid hinders the di- 
gestion of solid food, till the matter it may contain has been 
coagulated, and extracted from it; when the water is ab- 
sorbed by the innumerable capillary vessels of the stomach, 
much in the way water is absorbed by a dry sponge. 
When a sponge is full, it can take up no more water; and 
so the absorbent powers of the stomach can only take up a 
certain quantity of water. If liquids continue to pour into 
it, they cannot be so readily taken up as before, but must 
remain, and prevent the gastric juice from becoming so 
fully infused into the solid food, as it otherwise would have 
been. Fluids may sometimes be heard shaking in the 
stomach like water in a bottle. 

41. Pure water is immediately absorbed, while other 
liquids require the chemical action of the gastric juice, to 
set free the water they contain ; so that all the matter of 
which they consist, except water, may be left in the sto- 
mach ; when the matter thus left behind is then operated 
upon as though it had been eaten. Probably one reason 
why we swallow liquids before solids, when both happen 
to be in the mouth together, as in taking tea, is, that they 
may be the more readily absorbed, and the digestion of the 
solid food be thus less impeded, by their presence weaken- 
ing the gastric juice. 

42. Spirit, or alcohol, is contained in all drinks that will 
make man drunk ; and as spirits are always employed for 
preserving organic matter from decay, their presence in the 
stomach must very much hinder digestion, by preserving 
the food from the action of the gastric juice. If drunk 
during eating, alcohol does most harm; as even water is 
better taken at the close, than in the course of a meal. 

43. There is nothing in the whole economy of man's 
physical organization more wonderful than the process of 
digestion. With all his inventive subtlety, man will per- 
haps never discover how to prepare the food before it is 
digested, so as to fit it for passing through the stomach im- 
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mediately, to supply the many purposes for which nature 
wants it in the body. And even if he could accomplish 
this, the discovery would only be useful in sickness ; for, in 
health, the stomach digests the eaten food it receives with- 
out a thought, or a voluntary effort on our part. Indeed, 
food cannot be prevented from digesting, if placed in an 
empty, healthy stomach, unless we take violent exercise, or 
drink much spirits. 

44. Perhaps the best, at least the most generally under- 
stood chemical experiment, for clearly showing the process 
of digestion, is that of pouring a cup of water on a piece of 
quick lime, in a mortar or a basin of stone-ware. The lime 
immediately begins to absorb the water, and from being a 
solid hard stone is soon melted down into a soft pulpy sub- 
stance ; the lime and water forming a new kind of matter, 
for useful purposes which neither could have served of itself. 
So the gastric juice dissolves the masticated food into a soft 
pulpy greyish-coloured paste, and the two substances thus 
form a new combination of matter, called chyme. 

45. A meal is thus gradually changed, and as soon as 
any portion of it is reduced to this state, it is ready for na- 
ture's use, and is immediately taken, and employed by this 
unerring architect, for numerous purposes. If too much 
food be taken at one meal, the gastric juice cannot flow so 
freely as it ought to do, from the vessels which supply it 
being partly stopped up and over-strained, by the pressure 
of too large a quantity of food. 

46. If too little food be taken, and especially if the sto- 
mach remains empty too long, the gastric juice loses much 
of its digestive power, from not being drawn off in the usual 
manner; and nature is also enfeebled, for want of due 
nourishment. Hastily and imperfectly masticated food is 
far more difficult to digest than if it had been bruised and 
broken down by the teeth very well ; as the gastric juice 
cannot get so easily to every particle. Even a suitable 
diet, without exhilaration, gives a gloomy, desponding ten- 
dency, instead of a cheerful buoyancy of spirits. 
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LESSON V. 

Digestion Concluded. 

47. Whis the body is feeble from any cause, and espe- 
cially if the digestive powers partake much of that feeble- 
ness, rest, both of body and mind, is very needful imme- 
diately after eating ; for though we are not often conscious 
of the fact, nature exercises a considerable amount of power, 
in supplying the gastricjuice for digesting an ordinary meal. 

48. If the whole of nature's powers are much below the 
usual amount, and we attempt to draw largely on her store 
for other purposes, when she has only strength enough for 
carrying on the process of digestion, we then do serious in- 
jury, and are sure to suffer for it sooner or later. 

49. Even in perfect health, violent exertion immediately 
after eating is hurtful. To prove this fact, an eminent 
physician took two greyhounds, and gave them as much 
stiff paste, made of oatmeal, as they would eat. He then 
turned one dog into the parlour, took down his gun, went 
out with the other, and after three hours' severe coursing 
returned, and immediately killed and opened both dogs. 
The stomach of the one that had lain on the hearth-rug, 
before the parlour fire, was found to be empty, (though this 
would not have been the case, without previous exercise,) 
while that of the other still contained the food, eaten three 
hours before, like a solid lump of dough ; the strength of 
the animal having been too much exerted in running, to 
permit the flow of the gastric juice for digestion. 

50. Cheerful conversation, especially if it comes naturally 
from the gladness of the heart, and not from the exciting 
influence of mischievous drinks, is also found to promote 
digestion. Probably the gastric juice can get access more 
freely to every particle of food, from the peculiar motion of 
the stomach during a joyous laugh. Invalids may also pro- 
mote digestion, by placing themselves in a reclining position 

3 
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on the back ; but care should be taken not to fall asleep, for 
some time after eating, as that impedes digestion. 

51. Animal and farinaceous food digests in about one- 
half the time of vegetables, (though the mode of cooking 
food affects its digestion,) and a well masticated meal, much 
sooner than one that has not been broken down by the 
teeth sufficiently. The gastric juice has a great deal more 
power in some people than in others, and even in the same 
stomach, at different times. The skins of fruit, especially 
dried foreign fruit, are sometimes little altered by its action ; 
while at other times, it appears completely to have dis- 
solved them. — See sees. 217 to 231. 

52. The moment a mother's milk enters the stomach of 
her babe, the milk begins to coagulate; and the gastric 
juice collects or extracts the nourishing substance from it, 
the water being absorbed by the capillary vessels. In 
alter years, the result would be very different in the same 
individual. The gastric juice seems to have no influence 
on any thing possessed of life. It is sometimes found to dis- 
solve or eat through the stomach, after death. 

53. Much of the knowledge man possesses of the pecu- 
liar economy and operations of the stomach, has been ac- 
quired during the present century. Dr. Beaumont, of 
America, has contributed to this, perhaps more than any 
other individual ; by the publication of the results of his 
numerous and long-continued experiments, on the stomach 
and gastric juice of a living man, who had (unfortunately 
for him) been shot in the stomach. The wound in the 
flesh did not, as is usual, close in healing; but the edges 
healed, leaving an aperture open into the stomach, through 
which any thing of a suitable size could be introduced or 
taken out. In sections 218 to 227, will be found a classi- 
fication of about thirty different articles of diet, with the 
time each required for digestion during the above experi- 
ments, cooked in the various ways food is usually prepared. 

54. The whole human race are under great obligations 
to this enterprising and benevolent man, who not only 
made these experiments, but, in the true spirit of Chris- 
tianity, published them. Had not God put it into the mind 
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of this American, to make known to the world the results 
of his labours, we should have possessed far less knowledge 
of this vitally important part of the human body and of its 
functions than we do at present. 

55. How wonderful and mysterious the ways of Provi- 
dence appear, to short-sighted, ignorant, vain man ! How 
often is the greatest amount of good done, by the most un- 
likely and humble human means; and how feeble a human 
effort God sometimes employs, for revealing the hidden 
workings of his great and unchanging laws ! But when 
he has shot forth these rays of Divine light, how different 
are our duties, from those who could not get the know- 
ledge he now gives so liberally to us! When a knowledge 
of physical or spiritual things is placed within our reach, we 
become responsible in a far higher degree than those who 
could not by human means get such knowledge. " For 
unto whomsoever much is given, of him shall be much 
required." 



LESSON VI. 

On making Digested Food into Blood. 

56. Supposing food to have been well masticated, and 
properly fitted, by the action of healthy gastric juice in the 
stomach, to pass from it without any resistance, (through 
the opening which we have seen to be so well guarded by 
a door or valve that always attends strictly to its duty,) we 
now pursue the inquiry ; for the purpose of seeing, what 
all this preparation was designed for. 

57. After passing the watchful sentinel, the gentle stream 
of chyme enters the first portion of the small intestine or 
gut called the duodenum ; and immediately arrives at a 
place in this tube where a vessel or duct from the liver and 
gall-bladder, drops the bile into it ; and it also receives the 
pancreatic juice from the pancreas, at the same time. The 
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object of these two fluids, especially the bile, is to cause a 
separation of the most nourishing portion of the chyme 
suitable for making new blood, from the grosser matter. 

58. The chyme still proceeds, but the newly introduced 
matter causes a rapid chemical action in it; and, on arriv- 
ing (which it shortly does) at a second portion of the in- 
testine, called the jejunum, the more vital part of the chyme 
finds the mouths of numerous, very minute vessels called 
lacteuls, open, which take it up, as it is set free from the rest 
by the chemical action of the bile and pancreatic juice. Here 
we begin to see something of the great objects of nature. 

59. The lacteals convey the vital fluid, now called chyle, 
(as they draw it gradually off from the intestines) along the 
mesentary, through the mesenteric glands ; after which it 
enters the receptacle of the chyle, where it meets, and is 
joined with a fluid called lymph • brought, by the lympha- 
tic vessels, k k, Fig. 2, from various parts of the body into 
the receptacle of the chyle. 

60. The chyle and lymph, being formed into one fluid, 




Fig. 2.— Making food into blood. 



PROGRESS OF DIGESTED FOOD. 29 

of a very light pink colour, pass up the receptacle of the 
chyle, into the thoracic duct, which is in man, a little 
thicker than the barrel of a crow-quill. The thoracic duct 
leads upwards, nearly by the side of the aorta, 1 1, or great 
artery of the body, till the chyle is poured from this duct 
into the left subclavian vein, under the left clavicle or collar 
bone. The chyle is urged on by a great force, in its pas- 
sage to join the venous blood, as this blood passes back to 
the heart, after going its round of circulation. 

61. No food or drink, received into the stomach, can 
really give nourishment, or add strength to the body, till it 
has gone through the natural process just described ; and 
entered, in the above manner, into the vital circulation, 
which is truly called the " stream of life." 

62. As it is important each part of this process should be 
clearly understood, the organs employed by nature in these 
operations are here represented in connection with each 
other, and apart from the other organs, by which they are 
surrounded in the human body. In this, and all the other 
figures, we look at the organs as being in a body with the 
face towards, and the back from us, and in an erect posi- 
tion, if not otherwise stated. 

63. With Fig. 2 before us, we will again run over the 
operations, to fix them more firmly in the mind. The sto- 
mach is seen pouring its properly digested contents through 
the pyloric valve, a, at its right end, into the duodenum, the 
first portion of the intestines. 

64. The ducts, from the liver, b, and pancreas, c, are seen 
distilling their necessary juices into the chyme ; and the 
jejunum, d d d, with its numerous lacteals, ///, ready to 
absorb the required nourishment, to convey it along the 
mesentery, e £ e, change it materially in the knots of beads 
(as they appear) of the mesenteric glands, g g g, and to de- 
posit the fluid thus changed, in the receptacle of the chyle, 
h h, whence it passes up the thoracic duct, i, and is poured 
into the venous blood. 

65. This natural process, however, is very far from being 
alike in all persons. The ploughman has difficulty in find- 
ing food that will digest slow enough, while the dyspeptic 

3* 
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invalid can find few things that his feeble, diseased stomach 
can digest. The one cannot " stay" his stomach, while 
ihe digestive power of the other is almost dormant. 

66. After the food is digested too, the proportion taken 
up for making blood, and supporting the body, is very far 
from being always equal. In the gluttonous gourmand, a 
very small quantity of the food eaten is thus absorbed; 
while, in the frugal living, and hard working labourer, a 
very large proportion is taken up by the lacteals, and con- 
verted into chyle for making blood. In cases of actual 
starvation, there is no doubt that nearly the whole of the 
small quantity of food eaten, is taken up by the lacteals and 
converted into nourishment for the body. 

67. Both the over supply of food in the glutton, and the 
too scanty proportion of nourishment to support nature in 
the unfortunate owner of an empty stomach, are hurtful to 
health ; the one painful and immediate, the other more re- 
mote, but not less sure. We cannot force nature beyond 
certain limits without injury to health and strength ; and 
though the two last are not to be ensured to any one by 
food and drink alone, a due supply of these forms an im- 
portant part of the necessary means for their attainment. 

68. Little or no chemical difference can be detected in 
the chyle, whatever may be the quality or character of the 
food from which it has been extracted. Nature thus, ap- 
parently, converts the most rich and nourishing, and the 
most poor and coarse food, into the same kind of chyle. 
There is no doubt, that more bodily strength is extracted 
from the Irish hod-carrier's penny dinner of potatoes, than 
from the voluptuary's guinea dinner of rich, high-seasoned 
dishes. 

69. After the required quantity of chyle has been taken 
up from the chyme by the lacteals, (see sec. 58,) the re- 
maining portion not wanted for any purpose by nature, 
continues to pass along the intestines, propelled by the 
peristaltic or worm-like motion of their coats, and is finally 
ejected from the body. See in Fig. 29, sec. 288, and Fig. 
30, sec. 295, the form and natural position of the bowels, 
stomach, &c. 
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70. How beauteous and wise are the laws that regulate 
and govern the action of all within us ! The valve, so sen- 
sitive — the juice and bile, so powerfully dissolving — the 
minute vessels, so nice and discriminating as to take up 
only the matter fittest to be converted into blood — and the 
certainty with which the liquids go on in the right course, 
through all the intricate windings of ten thousand tubes, 
without any visible agency ! Who can help exclaiming, 
there is a God! who made and upholds all these things? 
How anxious ought we to be, to get some knowledge of 
them, and of the laws by which they are governed ! With- 
out such knowledge, our feelings flow from mere instinct, 
and our gratitude to the Giver of all these blessings can be 
little, if any higher, than those of the unlettered savage. 
Should this be so? 



LESSON VII. 

On the Blood. 

71. We need not stop to speak of the appearance blood 
presents, when taken from an animal, that being so well 
known ; but will endeavour to show what it is composed 
of, with the means by which, and the purposes to which, 
nature applies it in the human frame. 

72. It may be said, " we have already seen that the blood 
is formed out of the food." True, but in this, as in many 
other of nature's works, we have a substance quite unlike 
that from which she, by the mysterious action of her laws, 
produced it. The blood she makes out of milk, is found 
to have iron in it ! 

73. We are told by chemists, that healthy blood contains 
no less than twenty-six different kinds of matter or sub- 
stances ; and if so, a singular agreement exists between the 
number of ingredients (26) employed by nature to build 
tip, and continue the human frame in health for a time ; 
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and the number of characters (26) we use in our language, 
for conveying our thoughts, feelings, and opinions, to each 
other and to society. 

74. When we have seen the great number of purposes 
to which nature applies the blood, we shall cease to be sur- 
prised at finding so many substances in it. Nearly four- 
fifths of the blood consists of water. We need not detain 
ourselves by describing any but the chief of the other sub- 
stances, such as 

75. The clot, Crassamentum, or solid dark-red mass, 
formed when blood newly drawn from the living body 
cools ; and the Serum, a greenish whey-like fluid in which 
the clot, after being sometime cold, seems to float. The 
clot contains Fibrine (from which the skin, vessels, mus- 
cles, &c, are made) ; also Hamatine, iron, and many other 
substances. The serum consists of water, Mburncn, and 
similar kinds of matter. 

76. When circulating in the body, a large proportion of 
the clot was liquid, and mixed with the serum. On ex- 
amining blood closely with a microscope, it is observed to 
be full of very minute red Globules, which float in the liquid 
fibrine and serum, and give the red colour to the whole 
mass. 

77. These globules are in form like flattened peas, and 
in man's blood arc found to be from the 4100th to the 
2600th part of an inch in diameter. Small as these are, 
science has hit on a way of making them smaller, by wash- 
ing the outer envelope of red colouring matter (ha:matine) 
away from a white grain forming the centre of the red glo- 
bule, and about one-fourth its size, which consists of matter 
slightly differing from fibrine and albumen in its nature and 
properties. 

78. The best chemists give the proportion of each kind 
of matter in good healthy human blood as follows: — In 
every 1000 equal parts, 786^ are water; 1 19$ colouring 
matter, or haematine; 69 J albumen; 3$ fibrine; 4j crys- 
tallizable fatty matter; 2| oily matter; 2 extractive matter, 
soluble in alcohol and water; 2 albumen, combined with 
soda ; 7j chloruret of sodium and potassium, alkaline phos- 
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phate, sulphate and subcarbonate; lj subcarbonate of lime 
and magnesia, phosphates of lime, magnesia and iron, per- 
oxide of iron; and lj of other substances not named by 
chemists. 

79. Each kind of matter in the blood is no doubt, in 
health, required by nature for some useful purpose. Look, 
for a moment, at the difference between bone and flesh — 
muscle (lean flesh) and fat — tendon (gristle) and nerve — 
nails and hair — all made from, and fed and nourished by 
the blood; and the necessity of nature having many differ- 
ent sorts of matter in this, her great fountain, will be self- 
evident. 

80. We shall see, also, how the health is affected by 
each of these substances not being contained in the blood, 
in natural proportions, or nearly so. If our food, drink, 
and air, are not such as to furnish nature with the means 
of getting all she wants, some parts become deficient in 
time, and the health must suffer. A great variety of food 
is, however, not necessary — the quantity and quality are 
most important. Take enough, but no more. — See sec. 
231 to 244. 

81. If we attempt to force on nature too much of any or 
all the kinds of matter she requires, or any ingredient she 
does not want, her efforts in building up the frame are 
weakened, by being called off to drive out of the system 
those things that would do harm there. The same thing 
happens when we do not help her to get rid of all waste 
matter from the body by proper exercise, keeping the skin 
all clean, &c. 

82. The particles of matter used by nature being so ex- 
tremely small, (some of them many hundred times less than 
a grain of sand,) she is able to carry on this work by very 
slow degrees ; so that if we do not break her laws and dis- 
turb her very often, or long at once, we feel all to be going 
on well. 

83. If such were not the case, our slightest errors would 
cause us much suffering; and if continued, might soon 
prove fatal! How nicely we see every thing within us 
planned and kept in order for our comfort and happiness. 
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Can we still continue to disobey the Creator of such good, 
wise, and merciful laws, now we know a little of them ? 
Or be unkind to those who take so much trouble in trying 
to teach us all they can about them ! 



LESSON VIII. 
On the Heart, Jlrteries, and Veins. 

84. The spring from which the blood flows is the heart. 
We have seen it is not made there, but enters the heart by 
two doors, and is sent from it by another door continually 
during life. The channels or tubes, in which the blood 
goes from the heart, are called Jlrteries; those by which it 
returns are called Veins ; and this constant flowing of the 
blood to and from the heart is called the circulation of the 
blood. 

85. The form, colour, and strong muscular coat of the 
heart are well known, from those of the sheep, cow, &c, 
being so often seen hanging up in the market; but we re- 
quire it before us, to give a clear idea of its parts and offices, 
for the heart is not a solid body. It contains four separate 
and distinct cavities, cells, or chambers, and no less than 
eleven doors, or valves, leading to and from them ! 

86. Having this important organ before us then in Fig. 
3, we proceed to point out a, as the descending, and A, as 
the ascending vein, by which the blood, from all parts of 
the body, enters the uppermost right cavity, or right auricle 
of the heart, b ; a valve being at the mouth of each vein, 
so formed as to admit blood freely into the heart, but pre- 
vent its going out the same way again. 

87. A strong muscular partition or wall forms the inner 
boundary of the right auricle, and contains a valve or door, 
by which the blood passes into the second cavity, called the 
right ventricle, c. The heart sends the blood out of the 
right ventricle into the lungs by a valve, or rather set of 
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valves, through the large pulmonary artery, d, and its 
smaller branches, d d d, running into all parts of the lungs. 




88. The blood having done its offices in the lungs, (for 
which see sections 102 and 103, and Lesson XII.) returns 
to the heart again by another series of tubes, e e e, the pul- 
monary veins ; which join to the heart by four branches, 
each having a valve to admit the blood into a cavity on the 
left side of the heart, called the left auricle, h. 

89. The fourth cavity, i, is separated from that last 
named, h, by a much thicker and stronger wall than that 
separating the first cavity, b, and the second, c; and a valve 
in this wall admits the blood from the left auricle into this, 
c ailed the left ventricle, i. The blood is then sent, by the 
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powerful action of this, the strongest part of the heart, 
through the aorta, k, and its branches to every part of the 
body. 

90. The heart is more necessary for life, and is less under 
the control of the will than any other organ of the body. 
It is seldom diseased, and is so strongly guarded by the 
bones forming the chest, (where it is situated a little to the 
left,) that it suffers less from accidents than most of the 
other organs. All the valves belonging to the heart are 
formed in such a peculiar manner, that while they freely 
open, and admit the blood to flow the right way, they will 
not let it return. These things will be all better under- 
stood after reading sections 98 to 116. The natural situa- 
tion of the heart and lungs is seen in Fig. 30, Sec. 295. 

91. The aorta, and all its branches, are called Arteries, 
because they were supposed by the ancients to carry air; 
being always found empty after death. They are all tubes, 
formed of three coats; the inner one is least elastic, and is 
the first to break if an accident unfortunately happens to 
pull a limb off, when, by curling up, it draws the whole 
end of the broken artery inwards, so as to form a plug, by 
which the blood is hindered from flowing ; and life is thu» 
saved, in many cases. 




Fi". 4. Branch of an Artery. Fig. 5. Branch of a Vein. 

92. The arteries being very important vessels, and ac- 
cidents to them often of great consequence, they are as 
little exposed on the surface of the body as possible, and 
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go in the most direct course they can, to the various limbs 
and organs of the system. See in Fig. 4, how straight the 
artery is, as compared with the branch of a vein in Fig. 5. 

93. The arteries spring from the left ventricle of the 
heart, as seen in Fig. 3 ; the first or great artery, the aorta, 
k, passing upwards some distance ; and then curving into 
a fine arch, at the same time sending off the carotid arte- 
ries, I I, to the head, the subclavian arteries, m m, to the 
arms, the vertebral arteries, n n, to the spine, &c, it turns 
down the chest ; passes through the diaphragm, down near 
the spine, and divides into two equal branches at its lower 
end, one going to each of the dependent limbs. 

94. Along the whole course of the main artery, and of 
all its branches, small arteries are sent off, to supply blood 
to all the surrounding parts; be they organs, limbs, mus- 
cles, bones, nerves, skin, or any other substance requiring 
jt. As the arteries extend from the heart to all parts of 
the body, they grow continually smaller and smaller, like 
the branches and small twigs of a tree ; till they become 
lost to the eye in another class of vessels, called capilla- 
ries, for which see section 109. 

95. The blood, having done its office in the capillary or 
hair-like network, is seen entering the Veins, a large class 
of vessels that take the blood back to the heart from every 
part of the whole body ; beginning in almost unseen twigs, 
which arc found continually growing thicker, and becoming 
united into larger trunks, till they all terminate in the two 
great veins; <f, the descending, and A, the ascending vena 
cava, in Fig. 3, which bring the blood back to the heart. 

96. The tubes forming the veins consist of three coats, 
similar to, only not so elastic as, those forming the arteries; 
but the veins are much more crooked, as may be seen by 
comparing Fig. 4, a branch of an artery, and Fig. 5, a 
branch of a vein ; and in many veins, especially those in 
the lower limbs, there are valves so formed as to permit the 
blood to flow freely towards the heart ; but, if any effort of 
the body tends to check this current, or throw the blood 
back again, these valves immediately shut, and it is still 
urged on in its course towards the heart. 

4 
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97. Generally, in every part of the body, a vein runs 
near the course of each artery, about the same size, one 
bringing blood from, and the other taking it back to the 
heart ; but there is a remarkable difference in the colour of 
the blood they contain ; that in all the arteries, except the 
lungs, being of a bright red, while that in the veins, except 
those of the lungs, is of a deep dark red colour. In the 
lungs, arterial blood is darkest. The great importance of 
these things will be seen in the two following Lessons. 



LESSON IX. 

On the Circulation of the Blood. 

98. The way in which the blood is made — the many 
kinds of matter it contains — the organs from which, and 
the vessels by which it moves to and from all parts of the 
body, being well understood ; we are now far better pre- 
pared to consider and form clear ideas of its motion, called 
the circulation of the blood ; and the vital importance of 
this to our health and strength. 

99. We will begin with the circulation, at the point we 
concluded the making of the blood, in section 60, which 
should now be read again. We there saw the chyle from 
the thoracic duct, poured into the venous blood on its way 
back to the heart to be purified, and made fit to feed the 
various parts of the body with healthy matter, to sustain life. 

100. To make the course of the blood more clear through 
the whole process of its circulation, we will make use of a 
plan which, though it is much different from the real course 
pursued by nature, will give a very good idea of that course ; 
and by the manner we use it, will not lead into any error, 
as to the blood's natural course. This plan will be seen in 
Fig. 6, where the heart appears divided into two, and the 
veins are much darker, and more crooked than the arteries; 
except in the lungs, where the case is reversed. 



IDEAL PLAN OF THE CIRCULATION. 39 




101. We begin then with the two great veins, a, thf 
ascending, and b, the descending vena cava, which briny 
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the impure and the new blood, and pour it through their 
valves, into the right auricle of the heart, c : from which it 
immediately passes into d, the right ventricle, through a 
valve so constructed as to admit it to flow freely, but pre- 
vent its return the same way into the auricle, r, again. 

102. Every time the right ventricle, d, is thus filled with 
blood, it exerts its strong muscular power of contracting, 
and sends its contents through three valves upwards, into 
the main pulmonary artery, c ; and the blood passes by the 
innumerable branches of this artery, e c e, into every part 
of the lungs to be purified, and have its vital properties re- 
newed. 

103. These branches terminate in fine hair-like vessels, 
(pulmonary capillaries,) by which the blood is exposed 
to the action of the air in the air-cells of the lungs ; and 
through the coats of these cells, about one thousandth part 
of an inch in thickness, its impure particles (carbon, &c.) 
pass into the air ; and the life-giving properties of the air 
(oxygen, &c, see sees. 121 and 123) are received by the 
blood ; which is instantly changed by these chemical pro- 
cesses, from being of a deep dark red to a scarlet colour. 

104. The blood being, in this wonderful manner, purified 
and made fit for being again sent through the system, is 
seen to be received from the pulmonary capillaries, by the 
fine twigs of the pulmonary veins, f ff ; which gradually 
become joined together, in their progress towards the heart, 
till they unite into four main trunks, that pour the renewed 
blood into the left auricle of the heart, g, through their valve- 
protected mouths. 

105. The presence of the life-giving fluid in the heart 
stimulates it to immediate action, and the blood rushes 
through a valve, so situated in the wall dividing the left 
auricle, g, from the left ventricle, h, as to admit the current 
to pass freely that way, but completely to stop its return. 

106. Every time the left ventricle, /;, is filled with blood, 
it instantly contracts ; the lower point of the heart is sud- 
denly tilted forward, with some force, against the ribs of 
the left side ; and a tidal gush of blood is sent out of the 
ventricle, h, into the aorta or main artery, i, through its 
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valve-protected mouth. This ventricle, h, having to send 
the blood through the arteries, k k k, to every part of the 
body, is much stronger than the other parts of the heart, 
that it may be the better able to overcome any thing hin- 
dering its circulation, even in the most remote members. 



LESSON X. 

Circulation of the Blood, concluded. 

107. Each tidal gush of blood urges on that which is 
already in the arteries, under the combined influence of the 
force given by the heart — >the elasticity of the coats of the 
arteries — and, very likely, those parts of the body wanting 
nourishment also draw it along, by their absorbing or suck- 
ing powers, for the arteries are found empty after death. 
We feel the sudden impulse of the heart, almost instantly, 
in every artery ; that at the wrist, commonly called " the 
pulse," is best known, being generally used by medical men 
to try the state of the circulation. It beats, in health, from 
60 to 75 times a minute. 

108. By each successive impulse of the heart, impure 
blood is also sent from the right ventricle, d, through the 
pulmonary arteries, e e e; to discharge its foul matter into 
the air vesicles of the lungs, and be expired from the mouth. 
All the valves in the heart are so formed, that while they 
freely admit the blood to pass the way it ought to go, they 
will not let it return again the same way ; and they are 
always performing these active and passive duties, of open- 
ing right, and not opening ivrong, through the whole course 
of our lives — sleeping or waking — •without our having to 
bestow the least care or thought on the matter. 

109. All the arteries end in very fine hair-like capillary 
vessels, which form a minute network in every part of the 
whole body, for giving the vital properties of the blood uni- 
versally through the system ; each receiving the peculiar 

4* 
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particle or particles wanted, for its support and nourish- 
ment. Read again, carefully, sections 73 to 83, giving an 
account of the composition of the blood, which is the only 
fountain from which nature draws all her supplies, for 
nourishing the whole physical structure, and continuing 
life. 

110. Our bodies have been entirely formed, are now 
forming, and will continue to be thus built up during life, 
from the blood, while in this network of minute vessels ; 
each pulsation sending another, and another grain (if so 
large a term may be given to these fine particles) of matter, 
to every point in the whole system that wants one ; and to 
each part such kind only as it requires for health and 
strength. The whole body is so entirely renewed in this 
way, during every six or seven years, that it is said no par- 
ticle of the old matter remains even in the bones, beyond 
this period ! 

111. But besides this work of building up the body, 
another equally important office is performed by the blood 
in the capillary vessels; for all those particles of matter 
that have at any time been long enough in the body, and 
which are no longer wanted there, become loose, so to 
speak, and are received into the blood, and thus carried 
away out of the system. Sudden emotions of the mind, 
also, affect these vessels much, of which we have a familiar 
example in the blush shame sends into the face by them. 

112. The blood having done these important duties, in 
much less time than it takes to describe them, is pushed on, 
by another pulsation of the tidal stream coming to do the 
same offices ; and is seen entering the twig-like ends of the 
veins, that join to the capillaries, from which it is flowing. 
But a striking change has taken place in its colour. From 
being of a bright, it is now of a very dark red hue, and is 
no longer fit for the natural purposes of life. 

113. The veins, at first like very fine threads, are con- 
tinually growing thicker, and becoming united together ; 
the dark blood goes along them in a steady, constant stream, 
till it finally enters the heart again, through the ascending 
or the descending vena cava, to be returned to the lungs 
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for purification, as shown before. We have thus seen the 
venous and the new blood enter the heart — go thence into 
the lungs to be purified — return again to the heart — be sent 
throughout every part of the system, by the arteries, into 
the capillaries — there to build up and keep strong the whole 
human frame — and then return, in an impure state, through 
the veins to the heart. 

114. This appears much like the watering and draining 
of a great city. A main pipe brings the water from the 
common reservoir, and wherever water is wanted, a small 
pipe, of proper size for the supply, branches out, and ter- 
minates in a tap or taps, from which the water is drawn as 
it is required for use, like the blood from the capillary arte- 
ries. We next find the refuse water, after aiding in the 
various purposes of life, entering small channels ; and over- 
loaded with all kinds of impurities, making its way to large 
sewers or main drains, from which it is ultimately poured 
into the common receiver. 

115. When we reflect for a moment that during each 
day of our past life, 100,000 pulsations of vital healthful 
blood have been sent out from the heart, and again received 
into that active organ — and that the quantity thus daily 
passing through it in an ordinary-sized body is about 13,000 
pounds — what feelings expand the mind ! " wonder, love, 
and praise," strive by turns to fill it ! ! 

116. And these feelings are increased, in every devout 
mind, on finding that the advantages which flow from a 
knowledge of the important laws contained in these two 
Lessons, were unknown to man, till they were revealed by 
science in the seventeenth century, to Dr. William Harvey ; 
who first publicly taught his discovery of the circulation 
of the blood, in 1616, but was long only laughed at for his 
pains ! How grateful should we always feel for this, and 
all the other blessings we enjoy, beyond those conferred on 
our forefathers! How much deeper our obligations, and 
heavier our responsibilities must be, than theirs ! What 
return do we make for these blessings to Him who gives 
them 1 Do we love Him more, or obey and serve Him 
better, than our forefathers 1 
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LESSON XL 

On Respiration, or Breathing. 

117. This is one of the most constant and evident signs 
of life; to draw in (inspire) and to breathe out (expire) 
air, is to live. And yet, how very few people know what 
is really done, by every breath they draw ! Indeed, are 
there not still many who think their breath is only for 
them to talk with, and to blow their fingers warm when 
they are too cold, or their food cooler when it is too hot ! 

118. Before we can clearly understand the important 
effects produced by respiration in the living body, we must 
first get to know all we can about the vessels and organs, 
and the air, employed by nature in this grand work. The 
breath, we know, is drawn through the mouth or nose, and 
goes down the windpipe, (JracUeu,) a tube composed of 
gristle, almost as firm as bone. It passes down in front of 
the gullet, (by which our food enters the stomach,) and is 
commonly called the throat, forming the front part of the 
neck ; see b, Fig. 30, sec. 295. 

119. At the lower end of the windpipe are situated the 
lungs, the chief organ of respiration. They consist of two 
great lobes, each fed with air by a main trunk of the wind- 
pipe, which sends off innumerable branches to every part 
of the lobe it supplies with air, the small twig-like ends of 
these branches ending in very minute air-bags or cells, in 
both lobes. 

120. To give a better idea of this, Fig. 7 shows the two 
lobes of the lungs; a, being in its natural state, when filled 
with air, while the other lobe, b, has all the arteries, veins, 
and other matter taken away, leaving only the air-tubes 
(bronchi) which are dissected. The air-cells (being from 
the fiftieth to the hundredth part of an inch in diameter) 
are much too small to be shown in the engraving. The 
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natural position of the 
lungs is seen at r and I, 
Fig. 30, sec. 295. 

121. The air used in 
breathing we take (in- 
hale) from nature's com- 
mon reservoir, the at- 
mosphere, which sur- 
rounds the globe on 
which we live, to the 
height of about fifty 
miles on every side. It 
is not seen, but is felt; 
and is a fluid substance 
of vital importance to 
animal and vegetable life, 
made up chiefly of one Fi &- 7 -- The Lun S s - 

kind of matter called Oxygen gas, and another called Nitro- 
gen gas, or Jizote, with a little Carbonic acid gas. 

122. Many other substances are often found in air, as it 
receives all the vapour which arises from land or water. 
Air is thus charged with good matter from the odour of 
plants and vegetables, and with the noxious vapour con- 
stantly arising from marshes, stagnant pools, filth, or any 
kind of decaying substance ; and after passing over large 
sandy deserts, it contains too little moisture for healthy 
respiration. 

123. But generally, these substances form so small a 
portion of the air we breathe, that it may usually be said 
to consist of the three Gases named ; every 100 parts of 
air containing about 79 parts of nitrogen, 20 of oxygen, 
and 1 of carbonic acid gas. The air, in close or hot rooms, 
is often very differently composed ; the seare the kinds of 
matter in out-door country air. The same quantity of air 
also fills a larger space in hot than in cold weather ; as heat 
expands, and cold compresses it. 

124. Air is found to be very different after it has been 
breathed, to what it was before. A considerable portion 
of the oxygen has been lost from the air we expire or breathe 
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out, and an equal quantity of carbonic acid added to it 
while in the lungs. There is also much more watery va- 
pour in it than before inspiration. In cases of disease, na- 
ture relieves herself of much offensive and sometimes con- 
tagious matter by expiration from the lungs ; and to inhale 
this again must be injurious. 

125. A very simple and easily tried experiment will prove 
expired air has been much altered in the lungs. Take a 
glass of clear lime water and blow common unbrcathed air 
into it with a pair of bellows or any other means, and you 
will find no change in its appearance ; but immediately on 
blowing your breath through a tube into it, the water be- 
comes turbid or muddy-looking, from the carbonic acid in 
your breath forming carbonate of lime out of the lime pre- 
viously held in solution by the water. 

126. The nitrogen remains almost unchanged in air by 
respiration being unfit to sustain animal life ; so that when 
air is breathed over and over again, till all the oxygen is 
exhausted from it, death must immediately take place, for 
carbonic acid is a fatal poison when breathed. It is there- 
fore certain, that breathed air has lost a large part of its vital, 
life-giving properties, and gained an equal portion of poi- 
sonous matter; and if repeatedly breathed, soon ceases to 
sustain life. 

127. We usually take in about as much air at each breath 
as would fill a pint measure ; and from 3000 to 4000 gal- 
lons pass in and out of an ordinary-sized, healthy person's 
lungs, every twenty-four hours. In sighing, we inhale two 
or three times as much air at once, as usual ; because some- 
thing has just engaged our attention so fully as to make 
us forget to breathe for a short time. Knowing thus much 
about the nature of the lungs, and the air we breathe — the 
vitally important office of respiration, with its influence on 
life and health, will now be understood much more easily 
than it otherwise could have been. The proper understand- 
ing of this is of immense importance. 
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LESSON XII. 

Respiration, continued. 

128. Each breath of air we inspire passes immediately 
into the air-cells in every part of the lungs, (if not obstructed 
by any thing,) which air-cells are from the fiftieth to the 
one-hundreth part of an inch in diameter; and all the out- 
side of the very thin skin or membrane, of which they are 
formed, is covered with the fine threads of the wonderful 
net-work of capillary vessels, containing venous blood, sent 
there by the heart to be purified. 

129. Instantly the air enters these cells, its oxygen is 
sent through their membraneous coat ; it then receives the 
carbon from the venous blood, and a great change is thus 
produced in the vital fluid; a change as great but just the 
reverse of that which takes place in the capillaries connect- 
ing the arterial and the venous system, in every part of the 
body except the lungs. In the body, the blood changes 
from a bright red to a deep purple ; but in the lungs, the 
air turns it into a bright red colour again. 

130. When the blood has been thus purified (oxyge- 
nated) it returns to the heart ; the air, now overloaded with 
carbonic acid, and deficient in oxygen, is expired ; and fresh 
streams of blood and air are thus continually passing to and 
from the lungs, from birth to death. Read again, carefully, 
sections 101 to 113, about arterial becoming venous, and 
venous arterial blood. 

131. The carbonic acid, thus constantly discharged into 
the air in populous towns, would become very injurious to 
health, and even life, were it not for the equally constant 
operation of two other most merciful and wise laws of our 
great and good Creator ; who has, and does, and will ever 
continue to do all things well. 

132. He made it a law of vegetable as well as of ani- 
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mal life, to take in and send out (breathe, so to speak) 
air; but from the air Ihcy absorb or inspire, they consume 
carbon, and discharge or set free oxygen, so that the air is 
thus made more fit for being breathed by animals. And to 
increase the application of this blessed law, He causes cur- 
rents of air (winds) even to carry this air, thus purified, to 
man and other animals, that they may live in health and 
comfort. How awful it is to think, that the breath thus 
wisely given, should sometimes be used to profane the holy- 
name of Him that gives it. 

133. Another important law in respiration is, that in man 
and other animals, exactly the same quantity of carbonic 
acid is discharged into the air in breathing, as the quantity 
of oxygen taken out of it ; and when the carbon is con- 
sumed by vegetables, just an equal quantity of oxygen is 
again set free. Thus, the vegetable and animal kingdom 
mutually purify the air for each other, neither being capa- 
ble of existing alone for any length of time ; and both arc 
generally found most healthy, in situations where they are 
most equally distributed. 

134. How delightful, thus to see these laws working to- 
gether for so much good to man. He breathes into the air, 
that which has done its duty in his body ; this matter is 
then taken out of the air by grass, plants, trees, &c, for 
thar nourishment and growth; while at the same time, 
they replenish the air with substances necessary for the 
health and life of man ; and winds blow in all directions 
for the general diffusion of these kinds of matter, carrying 
oxygen for animals, and carbon for vegetables, wherever 
animals or vegetables are to be found ! 

135. The quantity of oxygen we consume in a given 
time, is far from being always the same. A citizen, who 
had been six months pent up in a densely-populated city, 
would take up four or five times as much oxygen into his 
system, during a good day's walk or ride in the country, 
as he would have done quite at home. In cold weather 
we use much more oxygen than in warm — during diges- 
tion, than when the stomach is empty — and, if violent ex- 
ercise has been taken for some time before eating, about 
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four times the usual quantity will be consumed, while the 
food is being digested. 

136. All these laws and facts clearly prove, that however 
nourishing and suitable the food we take may be, or how- 
ever well it may be digested and formed into new blood, it 
cannot be applied for the support and building up of our 
bodies, till it has been fully prepared for that vitally import- 
ant office, in the lungs. This can only be well done by 
breathing a tolerably pure atmosphere, and admitting it 
freely into the respiratory organs; which ought, on no ac- 
count, to be obstructed in their natural action. 

137. We ought to lose no opportunity of enjoying the 
fresh air. If business, or other duties of life keep us much 
in-doors, we should omit no means our situation will allow, 
of having a current of fresh air, greater or lesser, according 
to weather and other circumstances, flowing gently through 
the room or rooms we may occupy : all sleeping apartments 
ought to be thoroughly aired, all day if possible. We re- 
quire a plentiful supply of air during sleep, which we can- 
not have in close rooms or closed-up beds. 

138. We should avoid, as much as we can, being in a 
very crowded room ; or living in any low, damp, or marshy 
situation, or narrow, ill-paved, and ill-drained street, espe- 
cially if there is not a free stream of air through it ; and 
every thing ought to be removed from about our home, that 
may tend to render the air very foul. In all cases, where 
any of these causes prevent a good supply of pure air, no 
day should be allowed to pass, without one or more good 
walks, to get the purest air within reach, and as much of 
it as circumstances will possibly admit. 

139. These are some of the best means for preserving 
health and strength, or even for regaining them when lost. 
In some large towns, twice as many deaths take place an- 
nually among those people inhabiting the most unhealthy 
districts, as occur in the most healthy districts of the same 
town, in an equal number of inhabitants. There is also 
a great difference in the healthful tendency of employments; 
such as admit the use of fresh air, and give equal exercise 
to all the limbs, are much the best. In selecting amuse- 

5 
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ments for recreation, those should be preferred, that bring 
into full play such physical powers or mental faculties as 
are least exercised in our usual engagements, and allow the 
exhausted parts most complete repose. No tradesman who 
exercises a sedentary trade should neglect the observance 
of this principle. 



LESSON XIII. 
Respiration, continued. 

140. Our efforts to get pure air are of little avail, un- 
less we admit it freely into the lungs. As it is, unfortu- 
nately, very fashionable to prevent this, wc must try to 
make the matter quite plain ; and then leave every one to 
" choose whom they will serve" and obey — the ever-chang- 
ing god of fashion, or the great, and good, and merciful 
Creator and preserver of all things ; who ever was, still is, 
and ever will be the same, and whose laws neither slumber 
nor change ! 

141. The lungs are almost entirely formed of air-cells 
and blood-vessels ; so that when we take in a breath of air, 
it is sent in nearly equal proportions throughout the whole 
organ, in such a way as to get in contact with the greatest 
possible quantity of blood. These air-cells are so numer- 
ous, that their surface or the membrane of which they are 
formed, is generally said to be about twenty times the ex- 
tent of the whole surface of the body they are intended to 
supply with vital air ! 

142. To obtain a more clear and practical idea of the 
lungs, their form, structure and office— buy those of a sheep, 
or calf, commonly called "lights," with the heart attached 
to them. If you can get them warm from the animal, it is 
best; but if not, place them in warm water about ten mi- 
nutes, till they are wholly warmed and become supple. They 
generally appear of a rather bluish and pink colour, very 
slippery to the touch, and tho heart is suspended between 
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the two great divisions, by the veins and arteries which con- 
veyed the blood to and from the lungs during the animal's 
life. 

143. Having made the lungs about the natural heat, 
place a tin or other tube in the windpipe, (the gristly tube 
by which they hang,) tying it tightly with a cord, to pre- 
vent the escape of air. Blow a strong breath of air through 
the tube, and you will see the whole mass of lungs gradu- 
ally filled with air; and (if they were very blue) you will 
see them at the same time change to a bright red. 

144. On taking your mouth from the tube, you will see 
the lungs slowly reduce in size as the air goes out ; and by 
thus frequently inflating them with air, and allowing them 
to collapse, you may see the natural action of the lungs in 
the living body. If the butcher has cut or pierced the lungs 
anywhere (which is often the case) you will hear the air 
escaping through the puncture, and if you cut them in any 
part, you may see the air tubes, and the air-cells too if you 
use a small microscope. 

145. Now tie a ribbon, or piece of tape, round the lungs 
and heart, rather loosely ; and, on again filling them with 
air, you will see the air cannot get into that part of the 
lungs pressed by the bandage, though above and below it 
they swell out as before. However hard you blow, a large 
proportion (perhaps one-fourth) of the air-cells cannot re- 
ceive air while thus bound up, " to make them look pretty," 
as some would say. Even if you press your finger against 
any part of the lungs while you inflate them, you will see 
that very many air-cells are not filled with air ; which is 
the case when you press your chest against the edge of a 
desk or table. 

146. If you now look at Fig. 9, you will see the human 
chest in the form it was made by our all-wise Creator, to 
contain the heart and lungs. It is a strong bony frame- 
work, formed by the ribs and the breast and back bones, 
considerably wider at the bottom than the top ; though 
when it is clothed with flesh, the shoulders make the chest 
appear widest at the top. You may see the natural position 
of the heart, lungs, dec, in the chest, in Fig. 30, sec. 295. 
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147. We cannot, for a moment, think of charging the 
Divine architect with forming the chest of some people too 
large for their heart and lungs, or of an improper shape ; 
but if we compare the lower part of the chest in Fig. 8, 
with that in Fig. 9, we shall see that the lady whose bust 
it represents, must have strangely altered her chest, for some 
reason or another. Every one who really knows what 
vital organs the chest contains, will shudder when they 
look at this, or any waist so unnatural, especially in a living 
body. 
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148. Measure the space between the points a and b, in 
both figures, and think of the fearful crushing of the "lower 
ribs together, and squeezing up of the heart and lungs, that 
must take place, before the body could be reduced to so 
hideous a shape ! How could air enter into the minute 
cells of the lungs 1 Indeed, how can life continue, when 
one of its most vital functions is so perversely cramped ! Is 
not ours, truly, a long suffering and a merciful God, to 
spare the lives of such heinous transgressors? See! how 
the bosom and shoulders heave above the stays ! yea, even 
the very neck swells, every constrained respiration ! Mon- 
strous ! ! 

149. But we must try to speak of this sin calmly, for 
sin it undoubtedly is, wilfully to destroy health, strength, 
or shorten life. If the foolish practice of tight lacing is 
begun in early life, the lungs will, of necessity, be much 
smaller than they would have been had the physical laws 
of our nature been obeyed ; nor is it possible for the body 
to attain the size and strength it would have otherwise done. 
The ill effects would be much more serious, and in most 
cases soon prove fatal, but for the temporary release cramp- 
ed nature receives during sleep, as the chest is then gene- 
rally left unbound. 

150. Sometimes the chest is naturally narrow, and the 
waist small. Those persons we must pity, as we do other 
defects and painful deformities ; but whether small lungs 
are natural, or caused by this baneful practice, the effects 
are nearly the same. It is utterly impossible for a proper 
sized physical structure to be kept in health and strength 
in all its parts, by a small pair of lungs ; or if they be of 
due size, and are tied up during fourteen or sixteen hours 
in every twenty-four, to conform with fashions made by 
people who know so little about the organs of respiration, 
as to make room for the lungs outside the spine ! 

151. Those who are laced tight, find much difficulty in 
doing any thing that requires more than ordinary effort. 
Jumping, running up stairs, or a fit of laughing or cough- 
ing, produces evident distress in breathing; because, air 
and blood being admitted in such slow streams into the 
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lungs, any sudden effort requiring an increased quantity, 
chokes up the vessels, and produces a sudden check in the 
whole system. Even a strong horse cannot kick or make 
any great effort, if a trace-chain be tied round its chest ; 
because of the pain produced by drawing in sufficient 
breath for the purpose. How then can a weak, frail crea- 
ture do any thing, without breath to do it with? It is 
physically impossible to do this, and at the same time pre- 
serve good health. 

152. This pernicious fashion is the chief cause of the 
frequent faintings we see in persons constitutionally weak, 
or where the strength has given way under the destructive 
practice. If such parties go into a crowded room, they are 
almost sure to have a fit; because the air having been 
breathed there so often, the small quantity they can inhale 
at once, does not possess sufficient oxygen for them. The 
state of the air in any crowded room may be easily tested, 
by placing a glass of clear lime water in it. If it be very 
foul, the lime water will soon become muddy looking, from 
the cause named in sec. 125. 

153. Those cells and blood-vessels of the lungs that are 
cramped up, and prevented from performing their natural 
offices by this sinful custom, necessarily become inflamed ; 
and, being soon irritated, produce coughing. The lungs 
thus often become diseased, when consumptive symptoms 
are not long in making their appearance, and the whole 
frame gradually sinks under the baneful torturings, origi- 
nating in such wilful disobedience of the physical laws on 
which health and long life depend. 

154. What strange infatuation! Should not death in 
these cases, as in those from intoxicating drink, be called 
slow suicide ? Read again sec. 140 ; and then say, " whom 
you will serve" and obey — Him, whose " yoke i3 easy," 
whose laws are just and true, and whose reward is ever 
sure — or a vain fleeting shadow ! Did not thousands prefer 
the latter, it would be impious to draw such a comparison. 
They who wilfully violate the laws of their physical con- 
stitution, shorten their own lives and violate the command 
which says, " Thou shalt not kill." 
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LESSON XIV. 

Summary of former, and preparation for the future 
Lessons. 

155. It appears desirable we should pause here a little, 
and, in a short Lesson, take a review of the progress we 
have made, the facts we have acquired, and the good we 
have derived, from the foregoing thirteen Lessons ; and 
also, prepare our way for the future and far more important 
ones. 

156. We have seen that the simple, the unerring, and 
yet mysteriously operating laws of God, pervade and re- 
gulate all things ; from the smallest atom, to the most pon- 
derous globe. All was created, and is still sustained, by 
and for Him; and no one has a right to say, " What doest 
thou?" 

157. It is by his will and his laws, that our bodies grow, 
and are nourished by the food and drink we take, and the 
air we breathe ; and kept warm by the clothing we put on 
them, and the houses in which we dwell. It is He who 
orders every beating pulse we tell, and every fleeting breath 
we draw. 

158. And should we, in our puny strength and vain 
reasoning, say, " We will not have these things as thou 
hast made them ; but will alter this, mend that, and entirely 
change the course of the other, of thy laws, for we know 
better what will make us wise and good, comfortable and 
happy, than thou doest?" Who can say some of their ac- 
tions do not, in reality, speak such language as this ? 

159. Try now, how many of the leading facts learned 
from these Lessons, you can repeat in your own words, 
however simple those words may be. How far have you 
been induced to change your life and conduct, and to what 
extent do you purpose, with God's help, to obey these, his 
just and good laws, in future? Have you truly repented 
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of all your past errors, and earnestly implored, through the 
merits of his atoning Son, the pardon of a highly offended 
Father ? 

160. Let us hope you will be enabled to keep any wise 
resolutions you may form ; as we are quite certain you 
cannot lead a healthy, happy life, unless you do so con- 
stantly. How delightful it is to think, that if you always 
strive to do this, praying for spiritual aid to help your in- 
firmities, you will be permitted to call the most wise and 
powerful of all Beings your Heavenly Father! May He be 
with you, to do you good in time, and bless you in eternity. 

161. But thus far we have been chiefly engaged, in 
treating on the matter of which our body is formed, and the 
laws by which it continues, for a time, to " live and move, 
and have its being." In all these things, man, proud and 
haughty as he sometimes is, differs little " from the beasts 
that perish." 

162. We must now, however, proceed to consider him 
as a sensible and a rational being ; the first, by his Nerves 
through his senses, which give a knowledge of external 
objects; and the second by his Mind, through the brain, 
enabling him to reason upon, and draw practical conclu- 
sions from the knowledge he thus acquires. The business 
of life is conducted by the intelligent use of both. 



LESSON XV. 

On the Nerves, Senses, and the Brain. 

163. If you touch a stone, a piece of wood or iron, you 
feel it ; and by that means alone, you can form some idea 
of the substance and figure you have touched, without pro- 
ducing any corresponding effect on or in the inanimate ob- 
ject. But you do produce less or more effect, by patting a 
horse, dog, or other animal on the neck, or even by speak- 
ing to them. 
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164. This remarkable difference arises, from animals 
having nerves, extending from the organ of sensation, the 
brain, to every part of the body, (like the arteries from the 
heart,) bringing intelligence, so to speak, of all that is going 
on within reach of the sight, hearing, smell, feeling, or 
taste ; and also, taking back instant orders, quick as thought, 
to every point, what is to be done in consequence of the 
information received. 

165. A few years ago it was discovered that the nerves 
are hollow tubes, and contain a very subtle transparent 
fluid, which is, very likely, the medium of sensation. Fig. 

10, represents this fluid flowing from the 
lower ends of a bundle of nervous fibres 
magnified. We may consider a nerve, as 
something like the connecting wire of an 
electric telegraph, carrying, when required 
to do so, instant intelligence, by a kind of 
motive sense, to the point where it is want- 
Fig. 10. ed for use ; while the arteries may be com- 
pared to a railway, by which bodily substances are really 
carried from place to place, in regular order and time. 

166. The matter of which the nerves consist is rather 
soft and pulpy, and they generally run in pairs, from the 
brain or the spinal marrow, to all parts of the body ; for 
wherever there is feeling, there must, of necessity, be a 
nerve or nerves. A pair of nerves is composed of one cord 
for giving feeling or sensation, and another which gives 
motion. We owe the discovery of this important distinc- 
tion of the nerves to the late Sir Charles Bell, the eminent 
Scotch physiologist. 

167. The brain may be said to consist entirely of nervous 
matter, folded up and filling the skull or cranium, which 
protects it from ordinary external injuries. Three fine 
membranes, or thin skins, also cover its substance, which is 
of a pulpy consistence, being of a grey colour without, and 
white within. In the interior there are several cavities or 
spaces, (see e, Fig. 1 1 ,) two of which are rather large. A 
clear fluid is constantly distilled into them from the sur- 
rounding matter, and, in health, immediately absorbed 
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again. When not thus absorbed, it forms the disease called 
" water in the head,"or hydrocephalus. 

1 68. The spinal chord descends from the back part of 
the brain, and may be considered as the great trunk, from 
which the nerves branch off to all parts of the physical 
frame. One of the most important and interesting things 
belonging to the nerves, is the difference in the offices they 
perform for us, and the variety of information they bring to 
the mind. 

169. By far the largest class arc merely nerves of feeling 
or touch, and nerves of motion. It is, however, by tho 
optic, or seeing nerve, that we see all objects ; the auditory 
nerve enables us to hear ; the olfactory nerve to smell ; and 
other nerves, about which there is some dispute among 
physiologists, give the sense of taste. 

170. To make these matters more clear, Fig. 11 exhibits 




Fig. 11. A side view of the human brahi. 

a side view of the human brain, with the upper portion of 
the spinal marrow, /, called the medulla oblongata, descend- 
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ing from it, sending off a great number of nerves for vari- 
ous offices; the upper and largest mass of brain is called the 
cerebrum, and the lower portion behind marked a, is named 
the cerebellum. 

171. You will readily know the nerve running to the 
eyeball, to be the optic nerve ; b, is the olfactory, or smell- 
ing nerve ; c, the auditory, or hearing nerve ; and cl, is 
called the glossopharyngeal nerve, chiefly supposed to give 
taste. One of the large ventricles of the brain is seen at e, 
and / shows the spinal marrow. 

172. Wonderful and mysterious as each of the senses 
appears, perhaps, that of sight is most so. Before we can 
see any thing, a distinct picture of it must be formed in 
the inside of the eye, on a space where the optic nerve is 
spread, of less than half an inch in diameter ; and yet we 
are able to see all the prominent objects in a landscape of 
25 or 30 square miles, without their being at all confused ; 
though the image of a good-sized house, seen at six miles, 
distance, would not exceed the 5000th part of an inch in 
breadth ! Can human pencil equal this ! ! 

173. The ear is also very curious. The external ear 
serves as an ornament to the side of the head, and for 
catching sounds, which are conveyed along the small 
opening in the ear till they strike the drum of the ear, an 
elastic membrane at its inner extremity, attached to the 
bones forming the interior of the ear in the way that 
parchment is attached to the end of a common drum. 
The hollow drum of the ear being full of air, sound is 
formed by the air striking against its outer side : a chain 
of small bones then conveys sound to the auditory nerve, 
which communicates it to the brain. 

174. Taste and smell may be considered as a modifica- 
tion of the sense of feeling. The extremities of the 
olfactory nerve ramify on the membrane lining the inside 
of the nostrils ; and all vapour or effluvia contained in the 
air passing into the nose, is thus brought into contact 
with the nerve of smell, and an idea of it conveyed to the 
brain. The nerve of taste, in like manner, ramifies under 
the membrane covering the tongue and palate, and conveys 
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to the brain an idea of the taste of those things entering 
the mouth, as food and drink. 

175. God has thus, in his great wisdom and Fatherly 
love for us, provided all these channels for conveying 
means of enjoyment to the organ of feeling, sensation, 
emotion, reason, and mind — the brain. All the knowledge 
we acquire is here treasured up, ready for use at any 
moment in future life, if our memory be good, and our 
intellectual powers are well trained. See sees. 198 to 206, 
and 327 to 334, how to train and use all our powers cor- 
rectly. 

176. It is quite evident, that the brain cannot be like a 
common, unarranged storehouse ; as the mind, by this its 
organ, both receives and uses all kinds of knowledge ; and 
deduces or discovers, as it were, new facts, by its powers 
of reflecting and reasoning on the things already known. 
So the brain must consist of separate, and in a great mea- 
sure, distinct parts, properly classified ; and powers of 
action capable of working together, or independent of each 
other. 

177. Men of science say, there are thirty-five of these 
separate and distinct departments or organs in the human 
brain, to which they have given names, and tell us their 
particular employments, or offices. When you are suffi- 
ciently advanced in learning, and are inclined to study 
phrenology, you will find many things in the science, both 
interesting and useful. For the present it is quite enough, 
if you clearly comprehend the fact that the brain, the seat 
of mind, like the body, consists of various members. 

178. God has given most of us feet to walk, hands to 
write, eyes to see — and also powers of mind to love, hate, 
judge, reason, condemn, approve — with an almost unli- 
mited choice of means, for exercising these powers of body 
and mind. He does not force us to use them in any par- 
ticular way, but, leaving us great freedom of will, He re- 
wards the proper culture of such powers and talents as 
he sees fit to confer upon us, or suffers punishments to 
follow the neglect or improper culture of them. The 
most certain way for attaining happiness is, to train and 
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use all these powers aright, especially the moral faculties 
of the mind, and the spiritual powers of the soul, which 
are capable of very great improvement in youth. 

179. It is this almost heavenly principle of man's nature, 
that makes him Man; and however great, noble, virtuous, 
or holy he may be, all he is, and has, is too little to give 
his Creator for this one blessing, the unprovability of his 
nature ; for it is some earthly compensation to man, for 
the loss of Eden. If he does not avail himself of this 
principle when he can, he is fallen indeed ! — Will you 1 — 
If so, the three following Lessons will be a great help 
to you. 



LESSON XVI. 

On the Application of all these Laws, to the Promotion 
of Physical Health. 

180. Supposing you clearly to understand the physical 
law of our nature, that the body is entirely made from, and 
supported and sustained by, the blood ; and that the heart 
sends the blood, with nearly equal force, to every part of 
the body, if not obstructed ; we now proceed to show, what 
use you can make of these important principles of our 
nature, for the increase of your future health and happi- 
ness. Read again, carefully, Lessons ix. and x. 

181. To have the blood in a healthy state, it is neces- 
sary for us to take a sufficient quantity of wholesome 
nourishing food; never eating till we can eat no more, or 
leaving off while we are hungry, if we can help it ; and it 
is by far the best, to have our meals regular, as too long 
fasting docs much harm, in time. The food ought to be 
much more nourishing, if the labour be very hard or long 
continued, than when it is easy. See sees. 26 and 27, 45 
and 46, 217 to 223, and 228 to 244. 

182. A proper quantity of liquid to drink is also neces- 
sary, to make and keep the blood healthy ; the best rule 
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being to drink when, and only when, you are thirsty. 
Water is the best, as it forms the basis, of all drinks. 
Milk is also a very nice, good beverage, when it agrees 
with the stomach. Any liquid agreeable to the taste, and 
of a cooling tendency, may be taken ; but all drinks con- 
taining, or consisting of spirit, heat and inflame the blood, 
and if used constantly, diminish health and shorten life, 
materially. See sees. 40, 41 and 42 ; 199 and 200 ; also 
Thirst, sec. 300. 

183. But fresh air and exercise are quite as needful as 
food and drink, for keeping the blood in a healthy state. 
Reasons for the first, are given in Lessons xi. and xii., 
which should be read again now. Without exercise, the 
body would become feeble and delicate, life being rather a 
burden than a pleasure. The blood, being little wanted to 
supply waste, would circulate slowly, and require little air 
to purify (oxygenate) it ; for merely breathing quickly, 
unless we take exercise to cause a large flow of blood 
through the lungs, will not do this. 

184. When those who take little exercise, require to 
make any sudden effort, the waste matter from the parts 
affected, wants to get away all at once, and almost chokes 
the vessels ; like the mud in a suddenly swollen mountain- 
torrent or river. But a well exerted body is not liable to 
this, and bears even extraordinary efforts much better. 
Labour is exercise of the best kind ; those who need not 
to labour, must work both body and mind, either in doing 
something or nothing, if they desire health. 

185. Nor can health and strength be long continued 
unless the skin, all the skin, is washed frequently, with a 
sponge or other means. Every morning is best, after which 
the skin should be rubbed very well with a rough cloth. 
This is the most certain way of preventing colds, and a 
little substitute for exercise, as it brings blood to the sur- 
face, and causes it to circulate well through the fine capil- 
lary vessels. Labour produces this circulation naturally. 
The insensible perspiration cannot escape well, if the skin 
is not clean, as the pores get choked up. Frequent bath- 
ing and washing is, therefore, very important. 
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186. It is also a law of our nature, that we cannot 
secure a continuance of health, without a due proportion 
of rest, recreation, or amusement ; and, of the balmy 
restorative sleep. The evil effects arising from neglecting 
any of these may, if we have a good constitution, be long 
unfelt ; but they are certain to come, as every fresh error 
registers a new account, and a few short years reveal the 
unsuspected fact of premature old age, by decrepitude, 
and death ! 

187. These laws affect each part or member, as well as 
the whole body. If, for instance, we ceased to use an 
arm, less and less blood would go into it ; till, in time, it 
would become feeble, torpid, and lifeless ; as is the caso 
with the limbs of some Hindoos, who dedicate them (as 
they say) to one of their cruel gods, and then cease to 
use them. When any limb or other part of the body is 
much used, the reverse takes place ; much blood naturally 
flows to it, if not obstructed, and in time, it becomes far 
more strong and vigorous than it otherwise would have 
been ; if care be taken not to over-task it, which is as bad 
as not using it sufficiently. 

188. You have full examples of these laws, in the 
strong arms of blacksmiths, millwrights, joiners, and all 
such as make constant vigorous use of their arms ; also, in 
the nimble fingers, and often weak legs of tailors and 
writers ; and in mechanics, and all other constant workers 
being active or strong, for their size, according to the 
nature of their several regular employments and their gen- 
eral temperature: and the proper supply of food, drink, 
fresh air, rest, and sleep they get. 

189. But you must never forget the main principle, 
that it is from years 1 , not days', or weeks' observance of 
these laws that good is to be attained ; and that youth is 
the chief, indeed almost the only time, for doing it, as the 
difference between effecting a change of this kind at the 
ages of ten and forty, is about as great as the difference in 
the power necessary to bend a young, and a full-grown 
tree. Good habits should be formed early in life. 
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LESSON XVII. 

On the Improvabilily of our Intellectual Powers. 

190. The most important advantage man derives from 
the laws explained in the last Lesson is, that they apply 
with equal or even greater force, to the mind, than to the 
body. For the mind, being seated in, and acting by or 
through, a material organ, the brain ; is weak or strong, 
quick or slow, well or ill disposed, according to the size, 




Fig. 12. 

texture, form, and activity (while mental health, caafe- 
nujes) of the organ in which it is situateiL 
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191. The brain, and each department of the brain, is 
governed by the same physical laws as every other part of 
the body; being made from and sustained by the blood, 
just as they are. Some people have strong bodies, others 
strong minds; some are mentally and bodily active, while 
others are very dull and lifeless ; and some there are, who 
possess great powers of body or mind, but never use them ; 
or, what is worse, only use them to do evil. All the powers 
of the mind admit of great improvement or modification in 
youth, by proper culture ; whatever their original constitu- 
tion may be. 

192. It is not the largest man, or the largest mind, that 
always does the most work. Besides having power, he 
also requires a will and knowledge how to use it aright; 
and after all, there are such things as mental and bodily 
indolence in the world. Do you know what they are 1 
If you have ever seen a giant and a dwarf, you will be 
able to form a tolerably clear idea of mental giants and 
dwarfs, by comparing Fig. 12, the head of a great, wise, 
and good man, with Fig. 13, the head of one whose 



Fig. 13. 
mind was very weak and childish. The dotted line in 
Fig. 13 shows the volume of brain wanting. 
6* 
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193. You will observe that the bead of the former 
exceeds the latter in size, chiefly in the upper and particu- 
larly in the front part, the brow. It is here that the best 
powers and principles of the mind dwell ; and it is only by 
a careful and industrious cultivation of them in youth, 
that you can secure their full development, and vigorous, 
well-directed activity in after life. 

19£. The minds of idiots are often capable of very con- 
siderable improvement, but unfortunately, the reverse gene- 
rally takes place. It is their mental powers that most require 
improvement, but these, being entirely neglected, and their 
animal feelings and passions so much drawn out and exer- 
cised by the ill treatment of those who plague (instead of 
pitying and consoling) them ; they generally get worse 
unless their friends take proper care of them. Did you 
ever torment such a person ? — Might you not have been 
made as they are 1 

195. What a blessing it is to think, that however feeble 
any of the mental powers with which you arc endowed 
may be, they are capable of very great improvement in 
youth, if you follow the advice and instructions of your 
parents and teachers, whom God has set over you, to guide 
you for a season ; but this golden opportunity once lost, is 
lost for ever. 

196. Are you not ready to exclaim, " And has this great, 
good, and ever watchful Being, done all this for me, while I 
have been thinking so little about Him — neglecting, yea, 
even disobeying, many of the best of His laws ; and think- 
ing lightly of the experienced counsels and disinterested 
advice and instruction of those guardians, whom He knew 
my ignorance and helplessness in youth would require, and 
which His goodness has so fully supplied." 

197. " Teach me, oh ! help me, to serve, obey, and love 
Him, and them, better every day I have still to live." If 
such should be your real feeling, let us hope the next Les- 
son will aid you much in your wise and prudent course; 
but remember, the help of others will do you no good, un- 
less you heartily and constantly do, that which they show 
you is best to be done. You must exert yourself, and 
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make a serious study and business of preserving your health. 
It is your life. 



LESSON XVIII. 

On the Improvability of our Mental and Moral Powers. 

198. The first step to be taken in doing that which you 
seemed so anxious to set about, at the end of the last Les- 
son, is, to see what has hindered you from beginning this 
necessary and important work, till now. Perhaps you will 
say, it was a want of knowledge on the subject ; if so, that 
is in some measure removed, but if you examine yourself 
closely, you will find other causes even more difficult to 
remove than this. 

199. He who made you has, for wise purposes, given 
you animal feelings and passions, which require all the aid 
you can get to subdue them and bring them fully under the 
control of your moral powers, or the better feelings of your 
mental nature. For instance, he has conferred on you the 
animal pleasures of eating and drinking, that you may thus 
be induced to take a sufficiency of food and drink regularly, 
to sustain you in health and strength ; and even made it 
painful for you long to neglect these vital duties. 

200. But if you act as though you merely live to eat 
and drink, instead of eating and drinking to live; and be- 
cause God has made it pleasant to obey these laws of our 
animal nature for one purpose, you should indulge yourself 
in practising them for a totally different purpose, you would 
thus pervert his laws, and bring on yourself punishment, 
according to the strength of your constitution, and the 
extent of your transgressions. We should eat to live, and 
not merely live to eat. 

201. You see here, how necessary it is for the moral 
sense of right and wrong to step in and forbid such things; 
and not to do this in a feeble or jesting manner, but with 
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most resolute firmness ; in spite of all that taste may say 
about the pleasure to be enjoyed, and the very little harnt 
such a small indulgence can do. Keep constantly in mind 
the fact, that every time yon indulge these feelings, they 
become more difficult to snbdue, for two reasons depending 
on the same law. The passion becomes stronger, from 
being exercised ; while the moral power which should keep 
it in check is weaker, from not being duly exercised. 

202. You will be 
able to form a more 
clear idea of the grow- 
ing, and strengthen- 
ing of the brain ; and 
the wise provision that 
is made to admit of 
this being done to a 
very great extent in 
youth, by looking at 
Fig. 14, which shows 
the back part of the 
cranium or skull; and 
the jagged lines that 
mark its three divisions during infancy, childhood, and 
yonth are plainly seen. 

203. When the whole powers of the mind and brain of 
a child or young person are duly and properly exercised, 
constantly, so far as their constitution will bear; a vigor- 
ous, healthy flow of blood ascends to aid in the action of 
the brain, and its several parts, and promote their growth. 
This swelling out, so to speak, of the brain, causes it to 
press the inner side of the skull ; which being, as you see, 
in three parts, can yield to this pressure from within ; and 
growing larger at the edges, as well as in other parts, can 
thus easily accommodate itself to your commands, either to 
enlarge very slowly, or very fast during youth. It is very 
wrong, however, to force the development of the brain in 
children by early and severe studies, as that course endan- 
gers the whole nervous system. 

204. But in after life, those divisions all join, and the 
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three pieces of the skull become one bone; when it is 
almost impossible for any further growth of the brain to 
take place. If before this you duly develope the whole 
brain, by a constant exercise of the intellectual, moral, and 
spiritual powers, and keep the animal feelings and passions 
under the control and guidance of those highest faculties, 
you do well. 

205. If, on the contrary, you should unfortunately not 
have done this, or what is worse, have indulged your ani- 
mal propensities to excess, and neglected all the high and 
delight-giving endowments of your mind, your case will be 
bad indeed. You will truly have made rods for your own 
punishment, and placed them in the hands of Satan ; who 
will not be sparing in their use, through the medium of your 
carnal, ever active, and sinful nature. 

206. Let us hope these simple Lessons may become a 
powerful means, under the Divine blessing, in preventing 
this calamity ; for no human means can prevent it, unless 
we obey the physical and mental laws of our nature, which 
we have been trying to make plain to the humblest mind. 

207. Never forget that it is only by a constant obedience 
of all God's laws, that you can obtain the greatest amount 
of happiness in this world. It is not by obeying all, for a 
few days or weeks ; or, by practising a few of them through 
life, that the full reward is gained by man. God will not 
have a divided heart, and he promises happiness to man 
here, only on condition that all his physical, moral, and 
spiritual laws are kept ; for however holy our lives may be, 
if we neglect to nourish and exercise the body and culti- 
vate the mind, we rob ourselves of much comfort, and 
greatly diminish our temporal and spiritual usefulness. 

208. Man cannot grant to man exemption from this. 
These laws are as binding on the rich as on the poor ; no 
order, station, or condition, can here claim any peculiar 
privilege, or indulgence. All who wish to secure happi- 
ness, must obey, in duly supporting the body and mind 
with those things that are needful; and in exercising the 
physical frame, the intellectual and moral faculties of the 
mind, and the spiritual powers of the soul, every day. 
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209. And what easy conditions, on which to gain so 
great a blessing. Does it not appear as if God said to man, 
" I have so framed my laws as to give thee the greatest 
amount of happiness thou art capable of enjoying, if thou 
only knowest and obeyest them ; and even this obedience, 
which, at first, may appear hard to thy carnal nature, will 
soon become thy greatest pleasure." Lord, grant that the 
time may soon come, when all men, of every clime and 
colour, shall obey thee in all things ! and Christ reign 
triumphant in every mind. Such a consummation will 
ultimately take place through the co-operation of man him- 
self. 
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PART II. 

210. Those laws, principles, and organs of our physical 
nature most necessary to be known by Young People, and 
most certain to secure them as much of that best of bless- 
ings, Health, as can be attained in this life, having been 
compressed into the First Part of "Health made Easy," 
for their use; let us now investigate the remaining parts 
of our physical structure, and the laws affecting them. 

211. To adults, especially teachers, parents, and all who 
wish to teach themselves, many of these things will be 
found essential ; and to all, very useful and interesting. 
Some passages in the text, however, admit of, and seem to 
require a little further illustration, for promoting their ex- 
tended practical application in society, by arguments and 
additional facts, which may be more usefully given here 
than in the First Part. The first illustration of this kind 
is, on the latter part of 

212. Section 7th. — "God never confers on man the 
worldly advantages developed by new discoveries, till after 
they are made and brought into use. It is, therefore, diffi- 
cult to conceive, why all his physical laws were created and 
formed so well suited to make man comfortable here, if 
they are not. to be discovered and applied, as man cannot 
obey them, if he does not know them." 

213. People who care little about, or are opposed to the 
physical, religious, social, or scientific investigations, dis 
coveries, and improvements made by man, are much to be 
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pitied, as they wrong themselves, society, and their Creator. 
The humblest-minded man smiles now, when he reads of 
the ridicule cast on such men as Harvey, for discovering 
and publicly lecturing on the circulation of the blood ; and 
on Galileo, for teaching the true motion of the heavenly 
bodies. The blood stopped not in man's veins, for all the 
laughing at, and opposition to, Dr. Harvey; and the earth, 
and all the other planets, went quite as fast in their true 
courses, all the while Galileo, under the impious threats 
of worldly power, was compelled to write, that they "did 
not move." 

214. Many will talk much of the ignorance, and of the 
barbarous customs that prevailed in past ages, or svill pre- 
vail in distant countries, and seem to lament the loss of 
human life caused thereby ; while they are themselves doing, 
or permitting to be done, things as inimical to health and 
life, as those whom they so loudly condemn. Docs any 
one doubt this, and ask for proofs 1 they have them — in 
almost every face they meet with disfigured by small-pox, 
or frequent crying caused by the bad nursing of infants — 
in every house built on marshy ground, or in a badly 
drained, close, and ill-vcntillated street or court — in every 
room not properly aired — in every unnatural small waist — 
and, in a long catalogue of other physical and moral trans- 
gressions of God's laws, still lamentably prevalent in our 
own enlightened day. 

215. There must be a cause for every disease and ill 
that afflicts mankind, which cause is, at least, permitted 
to operate by our Creator, if not actually designed as a 
punishment, for disobeying some law or laws. When man 
finds out the means for mitigating or removing any of 
these causes, and their painful effects, those means must 
have been created, with all their healing properties and life- 
giving principles, by the same Divine being ; for, though 
man may discover and apply laws and things, he cannot 
create them. Is it not then absurd, as well as impious, to 
say doing these things is not pleasing to God, if we admit 
that He desires man to live and be healthy. 

216. Perhaps the most strange and anomalous part of 
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man's conduct in these matters, is, the very great care he 
bestows on ,he selection of animals from which to breed his 
stock, and even the seed corn for his bread ; while he leaves 
all similar things connected with his own family, almost 
entirely under the guidance of his lower or animal feelings. 
He acts as though he thought man were placed too high in 
the scale of animal existences to be affected by the physical 
laws of his Creator; and seldom examines, whether his 
own bodily and mental constitution are such as he would 
like to see inherited by his children; and more seldom is 
he influenced, in these things, by the same enlightened 
principles which he so strictly observes in other matters of 
infinitely less importance. How can we be actuated by 
intellectual love, while we utterly disregard the precept, 
" whatsoever a man soweth, that shall he also reap]" 

217. Section 51. — " Animal and Farinacious food digests 
in about one half the time of vegetables, though the mode 
of cooking food affects its digestion." The following classi- 
fication of the most common kinds of food, with the time 
they take for complete digestion in a vigorous, healthy sto- 
mach, may be of considerable service in the selection of 
food for different purposes, either in health, or sickness. 
The classification is from Majendie, and the time of diges- 
tion is taken from the results of Dr. Beaumont's experi- 
ments, named in Sees. 53 and 54 ; these experiments hav- 
ing been made when the body was in the best health, and 
the mind in good spirits. The mode of cooking each article 
is given in parentheses: — 

218. Fibrinous food. — Venison steak (broiled), 1 to 2 
hours: — Beef (boiled), Turkey or Lamb (roasted), 2 to 3 
hours: — Beef lately salted (boiled), Mutton (broiled or 
boiled), 3 hours: — Beef or Mutton (roasted), 3 to 4 hours: 
—Domestic fowl (boiled), Duck (roasted), fresh Beef or 
Animal Heart (fried), 4 hours: — and Soup of Beef and 
Vegetables, Wild Duck (roasted), salt Beef (fried), Mutton 
Suet or G.istic (broiled), take 4 to 5 hours to digest. 

219. Mbvmitious food.— Eggs (raw), 1 hour: — Brains 
of Sheep (boiled), Trout (boiled), 1 to 2 hours :— Codfish 
(boiled), 2 hours :— Oysters (raw), 2 to 3 hours:— Eggs 

7 



74 HEALTH MADE EASY. 

(boiled soft), 3 hours: — Eggs (boiled hard or fried), 3 to 4 
hours: — Flounder or Codfish (fried), Oysters (roasted or 
stewed), 3 to 4 hours: — and Salmon (salted, dried and 
boiled), take 4 hours to digest. 

220. Gelatinous food. — Tripe (boiled), 1 hour: — Chicken 
or Sucking-pig (roasted), 2 to 3 hours : — Chicken-soup, 3 
hours: — Veal (broiled), 4 hours: — and fresh salted Veal 
(broiled), 4 to 5 hours to digest. 

221. Fatty or Oily food. — Pork (stewed), 3 hours: — 
Porksteak (broiled), 3 to 4 hours: — and Bacon (boiled), 
4 hours : — and Bacon (fried), takes 5 hours to digest. 

222. Cheese-like food. — Milk, (boiled), 2 hours:— Raw 
milk, 2 to 3 hours; — Cheese (toasted), 3 hours: — Cheese 
(raw), takes 4 hours to digest. 

223. Farinacious food. — Rice (boiled), 1 hour: — Sago 
(boiled), 1 to 2 hours: — Tapioca, or Barley (boiled), 2 
hours: — Sponge bread, Broad beans, or Potatoes (boiled), 
2 to 3 hours: — Bean soup, or Wheat cake, 3 hours: — and 
Wheaten bread (baked), 3 to 4 hours. 

224. Mucilaginous food Carrots, Beets, or Turnips, 

(boiled), take 3 to 4 hours to digest. 

225. Saccharine food.^-Sugar-cane, Figs, Dates, Plums, 
Peaches, &c. 

226. Acidulous food. — Oranges, Apples, Pears, and other 
fruit. 

227. Jlqueous. — Water about 1 minute, and other water 
beverages according to the digestible nature of the matter 
they hold in solution. 

228. The experiments from which the time of digestion 
is given, wercthiefly made on one article of food at once; 
and not, as in ordinary meals, placing two, three, or four 
kinds of food in the stomach at the same time. We must, 
therefore, bear this fact in mind, and take into our account 
the time each article eaten at the same meal, will require 
for its complete digestion ; as well as make allowance for 
the state of our health, (bodily and mental,) and the vigour 
or exhaustion of our strength, all these things materially 
affecting digestion. 

229. The time taken to digest any kind of food, does 
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not, however, show the proportion of nutriment it gives to 
the body. A pound of rice would give far less strength 
to the body than a pound of raw eggs, though both digest 
in about an hour, or a pound of roast beef, which would 
require near four hours for its digestion. As a general 
rule, Fibrinous food is the most nutritive and stimulating ; 
Albuminous food being almost equally nutritious, but far 
less stimulating. Gelatinous food is less nourishing; 
while that of a Fatly or Oily nature, is only fit for stomachs 
possessing very strong digestive powers. Cheese like food 
is also very nutritious ; but none of the above five ought 
to be taken without a due proportion of Farinacious, or 
Mucilaginous food being eaten with them ; this proportion 
being regulated according to age, nature of employment, 
health, strength, &c. Many laborious people enjoy health 
and long life, who live entirely on the two last named 
kinds of food ; and whole communities in the East live 
almost entirely on rice. 

230. During infancy, the best food is that which nature 
provides, milk ; as it contains every element needful for, 
and best suited to, the nourishment and growth of the body. 
No food should be given requiring mastication, till infants 
have teeth. Fibrinous food should be given veiy sparingly, 
till the age of 6 or 7 ; and not at all when it causes a 
flushed face in the evening; as children require nourish- 
ing, but not stimulating food. They should have enough 
to eat, plenty of fresh air and sleep, with as much exercise 
as they can well bear. When a child becomes pale, and 
its flesh feels soft and flabby, there is reason to fear its diet 
is not sufficiently nourishing. Much attention should be 
paid to this, the diet and exercise being regulated by the 
firm feeling of the flesh in grasping the limbs of children 
or adults, and the exhaustion, or physical vigour they feel. 

231. The quality of the food we eat, is also of much 
consequence. Bread that is well leavened and nicely 
baked, digests much sooner, and gives far more strength 
to the body, than if either or both had been badly managed 
in making it. One pound of the flesh of a well-fed three 
year old ox, will give as much strength to the body, as 2 
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or 3 pounds from an old lean animal. The lowest prieed 
meat will always be the least profitable for use, while so 
many of those who buy are guided in choice by quantity 
only; as demand governs the relative price of good and bad 
meat. We ought, at all times, to be very particular that 
our food is wholesome. Unwholesome food is one of the 
great causes of sickness. 

232. — Section 80. — "If our food, drink, and air, arc 
not such as to furnish nature with the means of getting all 
she wants, some parts become deficient in time, and the 
health must suffer. A great variety of food is, however, 
not necessary — the quantity and quality are most import- 
ant. Take enough, but no more. 

233. Few things excite more surprise than the gret>C 
variety of ingredients nature extracts out of even one or 
two kinds of food. See, for instance, the cow, living for 
years on grass or hay ; out of which her stomach obtains 
matter for making milk, butter, flesh, fat, bone, horn, hoof, 
skin, hair, &c. The ass will live on the most scanty fare, 
and yet nature seems to accommodate herself to it, this 
ill-used animal often performing very hard tasks. There 
are men who will live many years, and scarcely ever eat 
any thing but rice, or even potatoes, though they eat 
a large quantity, performing a considerable amount of 
labour, and appearing as healthy as if they had a little 
animal food; though they may not be quite so strong or 
able to bear excessive and long continued toil so well. 
Shipwrecks and other disasters sometimes give us aston- 
ishing instances of what a well fed, hard worked, and 
properly seasoned veteran can endure ; and how soon 
those not so prepared for hardship sink under it. 

234. All the kinds of matter in the blood necessary for 
health and life, are soon exhausted, if food and driuk are 
entirely withheld from the individual ; though if water can 
be obtained, life continues much longer. When the sup- 
ply of food and drink is, from any cause, reduced to a very 
small quantity, the blood gradually becomes impoverished, 
till it is chiefly water; and if this be still continued, death 
must follow, the time depending on constitution and other 
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circumstances. If great bodily exertions have to be made, 
or the mind be harassed by constant fear, death occurs 
much sooner than when the body is more at ease, and the 
mind constantly cheered by hope. 

235. A poor and scanty diet, or excessive and prolonged 
toil, either bodily or mental, produces similar effects, though 
in a much less dangerous degree ; but when they are con- 
tinued, the body becomes enfeebled, the constitution gets 
broken down, and some disease comes in, to produce fatal 
results; or if the constitution be more than ordinarily 
strong, it is impaired so much as to make the remainder of 
life miserable, should these transgressions of God's physi- 
cal laws cease before death relieves the sufferer. 

236. We cannot make an effort, move a limb, or even 
think a thought, without some waste taking place in the 
part exerted. In health, the blood supplies this waste 
from its abundant store of vitality, and its healthy state 
is improved thereby. But when the body is weak and 
exhausted, especially if labouring under disease, exertion 
produces far more waste than the same efforts would have 
done in health and vigour ; and nature's means of repairing 
the loss thus sustained are then at such a low ebb, that she 
requires far more time to restore the lost strength. 

237. The vital stamina in the blood may, in some 
respects, be considered like the water in a mill-pond. 
When the reservoir is full, the water can be poured into 
the buckets of the water-wheel at the highest point, and 
exerts the greatest possible amount of power. If the 
reservoir should be allowed to get nearly empty, the case 
is however quite reversed, the water coming on the wheel 
at such a low point, that it can exert little or 110 power. 

238. So when the body is in full vigour, the stamina of 
the blood is rather improved than impaired by exertion, 
as any surplus matter requires forcing out of the body by 
increased secretions, if little or no exercise be taken; just 
as the surplus water runs to waste through the flood-gates 
of the reservoir, when not used by the mill. In a weak 
or sick state of the body, when the blood is thin and im- 
pure, exertion soon exhausts the stamina; and should, 
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therefore, be made with caution, just as much, and no 
more, being taken every day, as can be borne without 
fatigue. Fatigue exhausts the system. 

239. Most diseases are caused, either directly or indi- 
rectly, by a deficiency or an excess, in the due proportion 
of some one, or more, of the kinds of matter necessary for 
keeping the blood in a healthy state. An excess of matter 
in the blood may arise from three causes ; the diet being 
too rich and nourishing — the body and mind being too 
little exercised — or from the suppression of some necessary 
bodily secretion ; such as the bowels being in a reslringent 
state, the kidneys or liver inactive, the stopping of the 
usual amount of perspiration, or any other of the secre- 
tions. (See sees. 297, 298.) 

240. The partial or total absence of any particular kind 
of matter from the blood, necessary for giving healthful 
vigour to the body, may be caused by living on a poor, 
unwholesome, or scanty diet, or eating at very irregular 
times — too much labour of body or mind, or fits of exces- 
sive labour and rest — loss of sleep — great anxiety of mind, 
or considerable discharges from the body of any kind, 
especially those that weaken it much. (See sees. 297, 
298, on the secretions.) Matter unnatural to the blood is 
also frequently infused into it by the use of alcoholic 
beverages, breathing impure air, poisonous substances 
being taken into the stomach, or forced directly into 
the blood by the bite of a venomous creature; and in 
many other ways by which the vitality of the blood 
is so far impaired as to cause immediate death, or 
long and painful disease. Drinking wine, beer, or spirits 
is particularly deleterious, from its direct action on the 
blood. 

241. When the blood is only slightly affected by any of 
these grand causes ; such, for instance, as a cold, by which 
the perspiration has been suddenly stopped, and, being kept 
in the blood, causes a little disordered feverishness — in 
cases of severe headache from the effects produced on the 
nervous system by the quantity of alcohol taken the pre- 
vious evening ; or any other trifling single error by which 
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the healthy state of the blood is a little deranged ; nature 
soon recovers herself, if allowed fair play, and similar trans- 
gressions of God's physical laws are discontinued. Our 
allwise Creator has, in mercy to sinful man, opened many 
secretory outlets for the escapement of noxious matter ; 
and inlets, for its replacement, by that which is promotive 
of health and vigour. 

242. Should these sins against the laws of health un- 
fortunately be continued, nature becomes obstructed in 
her sanatory efforts, by the accumulation of poisonous 
matter in the system, or enfeebled for want of proper 
nutrition ; and some of the vital organs, from being too 
long disordered, become diseased. The physician's dif- 
ficulties are then increased, by his having two things 
to effect at the same time; he can, however, neither 
remove the cause of the complaint from the blood, nor 
heal the diseased organ, till God's laws are obeyed by the 
patient. 

243. All medicines have been created with certain pro- 
perties implanted in thcin, which operate on the human 
body according to the state it may be in at the time. 
Many doses of physic that will cure disease, would kill, if 
taken in health. The effects to be produced by medicine, 
therefore, depend chiefly on the skill and judgment with 
which they are administered. But, however much a medi- 
cal man may know of the healing properties of the agents 
he employs to restore lost health, or however well he may 
be informed as to the real state of those whom he endea- 
vours to relieve or to cure, he will labour in vain, if the 
patient still disobeys the laws of health. No earthly physi- 
cian can give the smallest amount of a new property to 
medicine, or create a new one to do that which God has, 
for wise ends, ordained should not be done by human 
agency. 

211. Every one who reflects on the infinite variety of 
constitutions found in the human family, and the innu- 
merable ways in which those constitutions are affected by 
the grand causes of disease named in sees. 239 and 240, 
will see what experience and skill are necessary to secure 
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success in the art of healing a frame so " wonderfully 
made." No human employment requires more knowledge 
or caution ; and man is fully as likely to be freed entirely 
from " all the ills that flesh is heir to," as to discover a 
universal medicine, that will cure all complaints. A medi- 
cine of this kind should never be used. If powerful, it is 
dangerous. If weak, it is useless. 



ON THE BONES, MUSCLES, &c, &c. 

245. Let us now proceed to the investigation of those 
parts and functions of the human structure, and the laws 
affecting the body, that were not so proper or necessary to 
be noticed in the First Part. If these are not so much 
required for the young, they will be found quite essential 
for adults; and, at the same time, very interesting and 
useful to be known. The most important of them remain- 
ing to be noticed, arc 

246. The Bones, and bony frame-work ; forming, as it 
were, the foundation of the human edifice: they give firm- 
ness and stability to each part, and to the whole fabric. 
Bone chiefly consists of lime (united with an acid com- 
posed of phosphorous and oxygen) and animal glue or 
gelatine ; the latter, abounding most in the bones during 
youth, while in old age, they are composed of a much 
greater proportion of lime. During the prime of life the 
bones consist, on an average, of about one-third earthy, 
and two-thirds animal matter ; but the proportion is very 
different in bones belonging to the same body ; those that 
are the hardest containing the most lime, while the more 
supple ones are made chiefly of gelatine. The bones of 
infants are formed almost entirely of this substance, being 
little firmer than gristle. 

247. The total number of bones in a full-grown, perfect 
human being, is 254, connected together by 180 joints ; 
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and they weigh from 10 lb. to 13 lb. when divested of all 
other matter. The head, trunk, and limbs, may be con- 
sidered the three grand divisions of the skeleton ; the 
first and last division containing the strongest and heaviest 
bones, for their size. Those of the limbs are mostly hol- 
low, like pipes, to make thein both light and strong, and 
the internal part is filled with marrow. Hard as the bonea 
appear, blood circulates through all of them during life ; 
and when a bone happens to break, the broken ends send 
out bony matter, that with care soon cements them 
together again. How wonderful ! 

248. Each bone is exactly suited, in form and size, to 
the place it occupies; and they arc all joined together 
ill the way best calculated to give the greatest amount of 
strength to each part, and admit the utmost ease and 
freedom in motion. The bones are covered by the perios- 
teum, a very thin membrane ; their ends at the joints are 
covered with very smooth gristle ; and a kind of oil, called 
synovia, is secreted or poured into the joints, to make mo- 
tion as easy as possible ; but if the body is much tired, 
this oil cannot flow so fast, the joints feel painful in mov- 
ing, and after long continued fatigue, the body will from 
this cause be a little shorter than its usual stature. 

249. As the bones are principally known by anatomical 
names, the easiest way of giving information about them 
will be by engravings. In Fig. 15, a man will be seen at 
full length ; with the fleshy parts of the body engraved in 
such a transparent manner that the bones are seen through 
it so plainly as to afford much aid in describing the osseous 
fabric ; and give an idea of the position, office, and forms 
of many of the bones. 

250. The skull, or cranium, a a, consists of eight bones, 
joined together by edges, like the teeth of a saw, or in other 
cases, over-lapping each other like the ridge and slates of a 
house ; presenting altogether an arched mass of bone, in 
the most powerfully protective form, to contain the important 
organ of mind, the brain. About fourteen other bones form 
the front and lower part of the head, including the nose, 
cheeks, mouth, and jaws; besides the teeth, which, in 
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adults, are generally 32 in number. In Fig. 16, the front 
teeth of a child are beautifully shown ; the outer surface 




Fig. 16.— Teething in Childhood. 
of the jaw-bones being removed to exhibit the new set of 
teeth at a a, in the upper, and c c, in the lower jaw, grow- 
ing and pushing out the first set. 

251. The head is curiously joined to, and rests upon the 
spine, a wonderful column of 24 bones, knit together in the 
firmest possible manner; yet, at the same time, admitting 
the most free and easy motion. In a young child, each of 
the 24 vertebra consists of three bones. The upper portion 
of the spine, b, forming the neck, consists of seven bones, 
called, from their position, cervical vertebra ; and some idea 
of their form may be obtained from the annexed engravings 
of the two first, or uppermost of them, drawn on a much 
larger scale than the bones in Fig. 15. 

252. The under side of the first, or highest vertebra, 




Fig. 17.— Atlas vertebra. 
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(called the atlas, because it supports the head,) is seen in 
Fig. 17; the large aperture, a, being to receive a suitable 
projection, rising from the second vertebra, as represented 




Fig. 18. Fig. 19. 

at b, in Fig. 18, forming a sort of pivot on which the head 
turns, though each of the seven cervical vertebra aid in the 
rotatory motion of the head. This pinion, in the second 
vertebra, is kept firmly in its socket by a ligature or band, 
little thicker than strong paper, but of such extreme tenacity 
and strength, that it scarcely ever gives way ; as instant 
death would be the consequence, because the upper bones 
would then press on the spinal marrow. Fig. 19, shows 
the under side of the second vertebra, being the same bone 
as that given in Fig. 18. 

253. Under, and firmly united to the last of the cervical, 
is the first of the 12 dorsal vertebra; curving outward at 
first, to make room for the heart and lungs in the chest; 
and, after descending to the lower point of the shoulder 
blades, bending inwards, so as to bring the lower vertebra 
of the back again into the centre of gravity, and make it 
easier for us to stand in an erect position. Each of these 
12 bones of the spine has a rib firmly attached to it, on the 
right and left sides, as shown in Fig. 20 ; where a, is the 
body of the vertebra, (on a smaller scale than Fig. 21,) b, 
the right, and r, the left rib proceeding from it; tl, tin- 
cavity for the spinal marrow, and e, f, and g, the three 
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outward projecting processes to which the surrounding 
muscles are fixed for moving the back-bone, and the bod/. 

In females, the ribs 
and their joints are 
more flexible than 
in men, to admit of 
breathing more fully 
in the chest, when 
there is no room for 
abdominal respira- 
tion. The curvature 
Fig. 20.— Ribs and Spine. of [llc sp j ne is [,l a ; niy 

seen from the erect attitude of Fig. 15; as well as the pro- 
jecting processes of each vertebra. 

254. The five lowest bones of the spine are called lum- 
bar vertebra, from being situated in the loins; and the third 
of them in Fig. 21, shows they arc much larger and stronger 
than the upper bones of the spinal column, having to sup- 
port those above; and also aid in connecting the upper 
part of the body firmly to the lower. In Fig. 15, c r, are 
the two large hip, or pelvic bones ; and the spine is lirmly 
connected to them by the sacrum, a wedge-like column of 




Fig. 21. The third lumbar vertebra. 
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five imperfect vertebrae, b, which sinks between the two 
pelvic bones, a a, Fig. 25, page 92 ; and is terminated by 
a loose bony peak D, called coccygis. Throughout the 
whole length of the spinal column, except the bony peak, 
D, a hollow channel is formed for the spinal marrow ; and 
in the space between each vertebrae, are two large holes 
through which the nerves branch out from this spinal cord 
to the various parts of the body. See sees. 168 to 171. 

255. From the twelve dorsal vertebrae, twelve ribs or cosla, 
a a a a, Fig. 22, extend in a semi-circular form on each 
side to the breast-bone, or sternum, b ; the fourteen upper- 
most, called true ribs, are each joined firmly to the breast- 
bone, by their own cartilaginous bands ; while the ten 
lower ribs, e a, c a, are all joined to one cartilage or gristle, 
which is fixed to the bottom of the breast-bone. A strongly 




Fig. 22. Chest and Arms. 
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guarded cavity is thus formed, to contain and protect the 
more vital organs; and yet the ribs allow full and free play 
to the lungs, especially in the female chest, by means of the 
easy joints which connect them to each vertebra, and the 
gristles that fix them to the breast-bone. 

256. At the top of the breast-bone, on each side, the cla- 
vicles, or collar-bones, c c, extend in the form of arches, to 
the top of each shoulder; and are connected to the humerus, 
d d, or hollow bones forming the arms from the shoulders 
to the elbow joints. The scapula, or shoulder-blades, e c, 
Fig. 15, are also joined to the upper end of the humerus, 
and, resting loosely on the ribs, aid much in giving free 
and varied motion to the arm. Below the elbow, two 
bones, /, the radius, and g, the ulna, form the fore-arm ; 
joined to eight carpal, or wrist-bones, o o, from which the 
metacarpal, or palm bones, ;; p, four in number, extend to 
the fingers, r r ; each finger consisting of three bones, and 
the thumb of two. 

257. To the lower parts of the pelvic, or hip-hones, r c, 
Fig. 15, the femur, or thigh-bones, are curiously but strongly 
attached. They are hollow, like the single bones of the 
arms, and reach to the knee, where they are firmly con- 
nected to the two bones of the leg, tibia, h, and fibula, i: 
the knee-pan, or patella, k k, overlapping and protecting the 
knee-joint in front. The two bones of the leg are joined at 
the ancle to the tarsus, 1 1, seven hones forming the heel 
and back part of the foot; and from these, the five metatar- 
sal bones, m m, extend to the phalanges of the foot, n ii, 
three in each toe ; except the great toe, which has, like the 
thumb, only two bones. 

258. Neither words nor drawings can convey to the 
mind, clear ideas of the form and action of the numerous 
and often complicated joints by which all these bones are so 
beautifully connected in the living body, even if it was de- 
sirable to do so in such a brief outline of the component 
parts of the osseous fabric as this work. But the most 
useful facts for us to know are, that we have many bones, 
all made up from, and supported by the blood ; that na- 
turally, they are of such form, size, and strength, and are 
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so joined together, as to be of more service to us than they 
could be if they were changed in any of these points ; and 
that they arc less liable to disease than the soficr parts of 
the body; though, if wc transgress the physical laws of our 
nature so long that the bones do become affected, such 
complaints are very difficult to remove by any means man 
can employ. 

259. The Muscles are equally as necessary for life, 
health, strength, and motion, as the hones; they give form 
and comeliness to the body and limbs, and consist of the 
leaner and firmer parts of the flesh of man and most other 
animals. Muscles differ much in their form, size, strength, 
and texture, according to the position they occupy, and the 
work they have to do; as lifting up the eye-lid or a finger, 
is a very different affair in the animal economy to lifting a 
leg or an arm. Every movement we perform, whether 
voluntary or involuntary, is done by the muscles; though 
it is the nerves tell the muscles what motion to make, and 
how to make it. 

260. A good idea may be formed of the close connec- 
tion existing between nerves and muscles, and their united 
action to produce motion, by comparing Fig. 23 with Fig. 
24, which represent a portion of a muscle with the chord 

of nerves passing through it, sending 
off nervous fibres to every part of the 
muscle ; Fig. 23 showing the mus- 
cle when at rest, and Fig. 24, the 
same in a state of contraction during 
\ motion. When at rest, wc see the 
" nervous cord and its numerous fibres, 
Fig. 23. Fig-. 24. as it were, unstrung; and the mus- 
cle appears much larger than in a contracted state, when the 
nerves seem pulling the muscle in all its parts, and knitting 
the whole together in the firmest and strongest manner. 

261. Each muscle consists of many threads or fibres, 
generally arranged in layers, sometimes in a straight, and 
at other times in an oblique or crooked position ; and they 
are all very elastic, lengthening or shortening as required, 
with the greatest rapidity. They are of a reddish colour, 
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inclining to brown, generally much thicker in the middle 
than at either end, and mostly terminating in a very tough 
white cord, called a tendon or sinew, firmly attached to 
some bone, serving as a rope, by which the muscle moves 
the bone. These tendons are most numerous about the 
joints, and are of very intricate structure. The muscular 
fibres are bound together by strong sheaths, which aid their 
action considerably. 

262. Though the skin conceals the action of many of 
the smaller muscles, we can see the more important ones 
very plainly ; especially in the limbs and body of those who 
labour hard and have not too much fatty flesh. It is both 
interesting and instructive to watch carefully some of the 
larger muscles when in rapid action ; or during the per- 
formance of great efforts, requiring all the strength. Look, 
for instance, at a muscular arm when laid at rest, and feel 
how comparatively soft the fleshy part is, either above or 
below the elbow ; and see or feel the same when the fist is 
firmly clenched, or engaged in lifting a very heavyweight; 
and if, in doing this, the elbow joint is moved, and the 
weight lifted up towards the shoulder, all the muscles of the 
arm, and many of those on the chest, will be seen constantly 
changing their beautiful form, and swelling in the middle, 
during the laborious operation. 

263. Raising the whole body on one leg, from an almost 
kneeling posture till it is elevated on the toes, exhibits a 
still better and more strongly marked action of the muscles 
than can be shown in the arm; and the effect is further 
increased if a weight can be supported during the above 
muscular effort. A short observation of our own muscles 
during motion, will lead us to look with wonder on this 
important part of the physical structure; especially if we 
clearly keep the fact in mind, that the whole mass of every 
muscle when exerted, is strung up as seen in Fig. 24. 

264. Think then of the thousands of muscular move- 
ments required in jumping, running, dancing, or even any 
of our most ordinary physical efforts; and of the great 
length of time all this muscular machinery can be kept in 
rapid, unceasing action, without causing any painful degree 

8* 
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of exhaustion. The mind can scarcely comprehend a few 
of these motions, and a little of this power of endurance ; 
and becomes almost bewildered in thinking of the ceaseless 
action of nerves, muscles, and mind, and of the continued 
stream of healthful blood from the heart, as from an cx- 
haustless fountain, to sustain all parts in vigorous strength 
and freshness. 

265. And then, again, in case this labour had not been 
performed, or exercise taken, think of the great efforts na- 
ture would have been called on to make in getting rid of 
ail that superfluous matter from the blood, through her 
various secretory channels; or of the injury to health from 
its remaining in the system, instead of being worked into 
muscular, nervous, and other fibre, to give healthful vigour 
to the whole body. The universal desire in youth for joy- 
ous exercise, and the frequent involuntary .stretching of the 
limbs in adults, arc just so many monitory hints of nature's 
eagerness to shake off her lethargic burden, and give full 
play to the whole physical powers. 

266. Great changes may be effected in the muscular 
system by long continued, judicious management, especially 
in youth. Those who desire to be strong or active, and 
live to a great age, should take a small quantity of the most 
nutritious kinds of food, lead regular lives, indulge very 
much in out-door exercise and athletic sports; and never 
eat, drink, or sleep to excess. Whenever it is necessary or 
desirable, to make any extraordinary efforts, cither of a 
physical or mental kind, care should be used in giving tired 
nature lime to recover something of her former vigour be- 
fore again overtasking her energies. 

267. We know that the shortest way to make an animal 
very fat, is to give it a large quantity of food, keep it per- 
fectly quiet, and let it sleep much ; but we should never 
treat a horse in this way. Very fat animals have little 
muscle in them, being sometimes unable to carry their own 
weight; and it is possible for man to feed himself, and lead 
a lazy life till he cannot walk ; nor could he then try the 
experiments on his muscles, given in sees. 263 and 264. 
The muscles, in such cases, are soft, and much lighter 
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coloured than in a strong healthy body, and life often ter- 
minates in apoplexy. Fat is formed chiefly of carbonace- 
ous matter, which oxygen will consume and partly convert 
into muscular fibre, the oxygen being only obtainable by 
exercise. 

268. Thus experience and science both prove to us that 
strength cannot be attaint by eating alone ; and the effect 
of exercise even extends beyond our own physical bodies, 
for the mother's milk is affected very materially by it. If 
she be healthy and lives well, without taking sufficient ex- 
ercise, the milk will abound with butter; though it will be 
greatly deficient in casein, the nitrogenized principle that 
affords nutriment to the muscles, &c. ; or, in simpler words, 
it would make her lovely babe fat, but not strong ; while, 
on the other hand, if she took a sufficiency of suitable ex- 
ercise, the milk would abound with casein, and her infant 
would become strong, and be quite fat enough. Casein is 
very similar to, only much more soluble than albumen. 

269. Muscular debility is often the precursor of serious 
and fatal illness ; for if means are not taken to stay its pro- 
gress, and restore the system to some degree of vigour, the 
most vitally important of all the muscles, the heart, will 
become affected ; after which the body has the double mis- 
fortune of containing impure blood, and a feeble heart to 
distribute it through the arteries and capillary vessels. 
Perhaps none of the organs are more difficult to influence 
by medicine than the heart; we should, therefore, be ex- 
tremely cautious to guard against all chance of its becoming 
diseased. If we always keep in mind the intimate union 
of nerves and muscles, as seen in Figs. 23 and 24, we shall 
never be surprised at the wonderful effect muscular debility 
exercises, in depressing the spirits, and causing the most 
distressing nervous symptoms. 

270. Very serious consequences sometimes arise from 
neglecting to use, or by cramping the energies of some part 
of the muscular system; either from illness, lameness, tight 
lacing, extreme cold, or neglecting to take proper exercise, 
and keeping the body or limbs too much in one position. 
The less we use any muscle or tendon, the more soft and 
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weak it becomes ; till, in time, it altogether ceases its natural 
action. This is more especially the case in youth, and the 
largest proportion of female deformities may be traced to 
improper training, and undue restraints being placed on 
youthful amusements, especially playful enjoyment of out- 
door exercise. There must be a joyous use made of the 
lungs, and all parts require bringing into full play. The 
more this is permitted to be done under nature's simple 
teaching the hetter. 

271. To make this important matter more plain, suppose 
we take one case of deformity, which will be an example 
of all the rest; a crooked spine for instance. The spine 
has been shown, in sections 251 to 255, to consist of 21 
different bones; and Figs. 17, 18, 19, 20, and 21, show 




Fig. 25. Deformed Spine. 
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those bones to be rather curiously formed, having manv 
points and angles on them. To each of those projections, 
one or more tendonous cords are firmly attached, which 
connect them to some muscle or muscles; and it is by 
means of these muscles and tendons that the body is kept 
in an erect, or any other position, and moved from one pos- 
ture to another; ,1s they work in pairs, pulling one against 
another, like two men sawing timber. 

272. A deformed spine is caused by some of these ten- 
dons and muscles giving way, and their fellows out-pulling 
them. Fig. 25 represents a case of this kind, where the 
curvature is towards the right side, and almost every bone 
of the column is permanently thrown out of its natural 
position. Sometimes it bends outwards, or to the left side. 
In most instances it might be prevented with proper care, 
exercise, suitable diet, and surgical remedies. On the first 
appearance of any symptoms of this complaint, the spine 
ought to be carefully examined by a skilful surgeon ; and 
such measures taken for restoring the natural action of the 
dorsal and lumbar muscles as he thinks best, and persevered 
in till the recovery is completely confirmed. 

273. There are two facts which demonstrate the im- 
portance and necessity of muscular action so clearly, that, 
being within reach of the most limited experience, they 
ought always to be kept in mind. We see those who are 
much employed out of doors, transgress almost every other 
rule considered necessary for health, with so much impu- 
nity, as to pass through a long life with little or no illness; 
while those who neglect this rule to indulge in an easy, 
sedentary life, are continually suffering from one disorder 
or another, in spite of all their care, and the best medical 
aid they can procure. Four or five hours should be spent 
every day out of doors, or in such a way as to have fresh 
air, and be engaged in some employment or another, if we 
really desire to retain health. 

274. It would be far more tedious than profitable, to give 
the names, and wade through a description of nearly 500 
muscles in the human body that have been named by ana- 
tomists. This will be seen by referring to Fig. 26, in 
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which a a, shows the muscles of the calf, called gas- 
trocnemius, and b, the muscle solans ; connecting them to 
c, the tendo achillis, or tendon of Achilles. The tendons, 
d d, join the muscles of the calf to those of the thigh. One 
of the most important muscles of the arm, biceps cubiti flexor, 
is also shown in Fig. 27, to give a better idea of their form. 
The two tendonous, strap-like ends, s s, are firmly attached 
to the two upper points of the shoulder blade. The middle 
part, m u, swells considerably while exerting the arm in 
lifting, &c., (see also, u, in Fig. 15;) v, unites with other 
muscles of the fore-arm, to assist in binding the whola 
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together; and x, is the tendonous end attached to the upper 
part of the bone,/, in Fig. 15, called radius, being a chief 
agent in all the efforts that move the elbow joint. 

275. A knowledge of the name and position of every 
muscle in the body, is not half so useful to the non-profes- 
sional world as it is to be practically acquainted with the 
best way of gaining and retaining the greatest amount of 
muscular strength. Unfortunately, man is comparatively 
ignorant on this point. It is true' some little is known on 
the subject by a few who arc employed in training men to 
fight or run ! and also in training horses and dogs ; but as 
man, generally, never consults a doctor except when he is 
unwell, the profession are led by custom and interest to 
study disease almost exclusively, as no one will pay them 
a fee to know how to obtain a high standard of health and 
strength, and how to retain it to a good old age. Nor 
would a mere medical man see, that doing this was his 
duty, or tended to promote his interest. 

276. As man is now making considerable efforts to 
bring science to aid him, in getting a knowledge of the 
best means by which he can make money of his cattle, 
let us see how far the facts brought to light in these 
experiments, (and thrown away as dross,) may be em- 
ployed in improving man's health and strength. Both com- 
parative anatomy and physiology prove the propriety of 
doing this; and it is clearly shown, by experience and 
science, that the rules by which fat or strong muscle can 
be put on the bones of most of our domestic animals, and 
of man, arc so nearly alike, that they may be safely adopted 
in either case ; man, or animals. We must try to gain all 
the knowledge we can, on this important matter; and it is 
to be hoped man will, ere long, be induced by duty, policy, 
or profit, to institute an inquiry of the kind (difficult and 
expensive though it may be) for the good of himself, as 
well as for fattening his animals. 

277. In the numerous experiments to ascertain the 
cheapest way of fattening cattle, sheep, &c, the general 
results prove, that the least quantity of food is required to 
fatten animals kept warm, two or three together, in total 
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darkness and quiet; though the flesh of such animals, from 
taking no exercise, is not so sweet to cat, or so nutritious 
when eaten, as would have been the case if a little exercise 
had been allowed in tbe open air — that animals reared on 
rich pastures require more and better food to fatten them 
than those animals that have been reared on poor pastures 
— and that the flesh of the latter is most sweet and nour- 
ishing. It is also found that the animals fattened in the 
shortest time and kept most quiet, have the least strength 
before they are killed; and their flesh has little muscle 
(lean flesh) in it, when cut up; and that old animals, or 
such as have been employed in labour, (an ox at the plough 
for instance,) are very difficult to fatten ; their flesh, at the 
best, being very tough to cat. Fat is deposited between 
and upon the muscles, in cellular (cell-like) tissue, as may 
be seen well, in any cut joints of meat. 

278. Experiments on milk-giving animals also prove 
several important results. More butter is found in milk 
when the animal is kept pretty quiet, than if much exercise 
be taken ; but in the latter case, the milk contains most 
casein, the ingredient in milk which affords nutriment and 
strength to the muscles of those who take it as food. Ex- 
citement and irritation are found to reduce the quantity of 
butter, and otherwise injure the quality of the milk given 
afterwards, very materially. We thus see what makes fat 
and feebleness in domestic animals, as well as the way how 
to get milk from some of them to make ourselves either fat 
or strong. See also sec. 2G8. 

279. With these facts clearly established by science as 
well as experience ; and the additional fact, that any ani- 
mal, however fat it may be, (if not become bloated and 
diseased,) may be made lean and strong again, by proper 
exercise, and its diet being reduced to a healthy quantity 
and quality ; and that these rules and laws apply to man 
and beast alike ; can it be any longer doubted, that our 
muscular strength and vigour is, to an almost unlimited 
extent, placed by our all-wise Creator under our own con- 
trol ; and depends mainly on the use, or abuse, we make 
of these benevolently designed and constantly operating 
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laws of our physical nature ? Constitutions and tempera- 
ments, no doubt, differ considerably ; some being far more 
susceptible of modification and improvement by enlightened 
care than others ; but it is quite correct, in the absence of 
disease to say, as a general rule, man may be physically 
strong or weak, active or tardy, muscular or fat, healthy or 
unhealthy looking, according to his wishes or his tastes; if 
he knows and acts upon the laws on which these several 
states of body depend. 

2S0. Little is yet known of the peculiar way in which 
nature effects these changes, under a careful obedience to 
the laws of our physical organization ; though the most 
rational opinion is, that well-directed bodily exercise not 
only causes the digestive powers to extract from the food 
matter more suitable to be converted into muscle, tendon, 
and bone ; but also converts a considerable portion of any 
super-abundant fat that may have been allowed to accumu- 
late in the system, into fibre of greater strength and tenacity ; 
through the agency of the increased quantity of oxygen 
introduced into the blood by exercise. Fat consists chiefly 
of carbon and water; exercise brings oxygen through the 
lungs to consume the carbon and evaporate the water in 
perspiration and other secretions ; the carbon, as it is con- 
sumed, aiding in the formation of muscular and other fibre, 
or entering into the venous blood, to be discharged from the 
body. This may partly account for the amount of strength 
gained by resting a few minutes, when out of breath from 
any cause. 

281. Setting aside, however, all speculation as to how 
these important changes are effected, and contenting our- 
selves with a practical knowledge of the means in our own 
power for effecting them, we may safely adopt the follow- 
ing as laws affecting our muscular strength, which is but 
another term for vigorous health. That a proper supply of 
wholesome food, drink, air, and refreshing sleep, with plenty 
of bodily exercise, especially in the open air, tend, more 
than any other means, to enlarge and strengthen the mus- 
cles, and increase their powers of enduring fatigue, pro- 
vided the food is generally regulated in quantity and quality 
9 
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to the amount of labour or exercise performed ; the latter 
not being too exhausting or too long continued ; and pro- 
vided mental excitement and depression are avoided, all the 
skin kept clean, and alcoholic drinks not used. 

282. It is equally certain we cannot indulge in eating, 
sleeping, or indolent habits, without gaining fat, and, at the 
same time, losing muscular strength ; or in alcoholic drinks, 
without sowing the seeds of disease. Dirt on the skin 
chokes up the pores; and, by keeping bad matter in the 
blood, tends to make the muscles soft and flabby, unbrace 
the nerves, and, of course, depress and becloud the mind, 
and bad air greatly aggravates these evils. Taking little 
food, little exercise, and little air, entail great delicacy of 
constitution, by softening and enfeebling the muscular and 
nervous system ; and one of the greatest barriers to our 
attaining a high standard of national health and physical 
strength, is found in the false and unnatural notions exist- 
ing about female beauty— ideas, which amount to the ab- 
surdity, that the most certain way for a young and lovely 
woman to become a wife and a mother, is for her to destroy 
her constitution by producing such an unnatural delicacy 
of look and fragility of form as completely to unfit her, 
morally and physically, for fulfilling and sustaining the 
duties of those exalted and holy stations. 

283. Before leaving this part of the subject to enter on 
a description of the abdominal organs, it will be as well to 
say a word about the Diaphragm, or midriff", D D, Fig. 30, 
an important muscular partition, firmly closing up the 
lower end of the chest so as to keep the heart and lungs 
completely separated from the stomach, liver, bowels, <fec. 
It is securely fixed at the edges, to the spine, the short ribs, 
and the breast-bone ; and the middle plays freely, rising as 
we expire air from the lungs, and falling to increase the 
capacity of the chest as they fill again. The power of this 
and the other muscles employed in drawing in the breath, is 
equal in a strong, healthy man, to a force of about 4000 lb.; 
and, in expiring the air again, to 1000 lb. Little of this 
force is required in ordinary breathing, yet the constant 
action of these muscles being essential to life, we see what 
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ample provision is made to prevent their becoming tired. 
These muscles, together with those of the heart, and a few 
others, act independent of the will, which is called involun- 
tary muscular action. The gullet, large blood-vessels, &c, 
pass through the diaphragm into the abdomen. 

284. The Liver is situated close under the diaphragm, 
in the right hypochondrium, its thinner edge covering the 
right side of the stomach ; being suspended and kept in its 
place by several ligaments attached to the diaphragm, the 
breast-bone, and- (by the umbilical) to the navel. It is of a 
dark, dusky brown colour, convex or round on its upper, 
and hollow on the inner surface ; its front edge, lying over 
the stomach and bowels, is much thinner than the back 
part, and it is the largest gland in the body. Glands con- 
sist of an artery, vein, nerve, lymphatic vessel, and excre- 
tory duct, and their office is to secrete from the blood some 
fluid necessary for health or life ; the peculiar use of this 
large gland (weighing in a middle-sized, healthy man about 
3| lbs.) being to secrete, or extract from the blood, the bile, 
which plays so important a part in the process of making 
digested food into blood, as seen in Part First, Lesson VI. 

285. To give a better idea of the internal structure of 
the liver, and the peculiar way in which bile is secreted, 
Fig. 28 represents nearly one-half of the veins composing 
it, on as large a scale as the page will allow. The venous 
blood from the bowels and stomach all flows into the liver • 
the veins from them uniting form the vena porta, a a, Fig. 
28 ; which, on entering the liver, is seen branching off in 
all directions throughout the whole gland, to admit of a 
universal distribution of the venous blood through the liver 
for the more easy and effectual extraction of bile from it 
At the innumerable twig-like extremities of these veins, 
b b b b, another equally numerous series of branches com- 
mence, to receive the venous blood after being purified of 
its bile. They are called vena cava, and continually unite 
and grow larger, till all join the vena cava ascendens, (see 
A, Fig. 3, sec. 86,) just before that great vein discharges 
its venous blood into the right auricle of the heart. 

286. The blood moves much slower in the liver than in 
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most other parts of the body. In Fig. 29, the form of the 
liver is seen at k k k, the duct from it at g, the gall-bladder 




Fig. 28. Part of ihe Veins in the Liver. 
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for containing a due supply of bile to be ready for use at f- 
and h is ; the common duct from both gall-bladder and liver' 
by which the bile passes into c,the duodenum to be mixed 
with the digested food or chyme. Sometimes a little of the 
bile enters the stomach through the pyloric valve, d, instead 
of all passing, as it ought to do, down the intestines. The 
aver is a m0 st important organ, and to ensure our early 
attennon to any obstruction or diseased action in it, a com- 
plicated net-work of nerves connect it with the other sur- 
rounding organs. This nervous complication is formed 
chiefly by ram.fications from the great sympathetic nerve, 
which, proceeding from the fifth and sixth cerebral, and a 
branch from the eighth pair of nerves, passes down near 
the spine, distributing itself to all the organs of the chest 
and abdomen, in such a manner as to be able to convey to 
the brain notice of any obstruction or injury they may be 
suflenng-especially if it be either the liver or stomach. 
Should the cause not be removed, the other organs, from 
their close and sensitive connection by this nerve, soon 
suffer also; and the result is, a fearful combination of men- 
tal and bodily disease, called hypochondriasis, from the name 
of the upper part of the abdomen where this net-work of 
nerves is situated. 

287. The Kidneys are two large glandular bodies em- 
ployed in extracting or filtering the saline secretions called 
urine from the blood. They are nearly of the same form 
as a French bean, and are situated in the upper part of the 
loins, one on each side of the spine, protected by the two 
last ribs, and they usually weigh about six ounces each. 
The right kidney is under the liver, being rather lower than 
the left, which is under the spleen. At the hollow part in 
the middle, each kidney receives an artery, which, imme- 
diately on entering, branches off' like the vena porta, in the 
hver, Fig. 28 ; and as the blood passes through the net- 
work of minute vessels, it leaves its superabundant salts, 
juices, and unnecessary fluids, which are afterwards con- 
veyed to the urinary bladder, i, Fig. 30, at the bottom of 
the abdomen, by a tube from each kidney about a foot 
long, called ureters. 

9* 
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288. The Pancreas, or sweet-bread, is a large oblong 
gland, «, Fig. 29, situated behind the stomach ; it secretes 

a juice similar to 
the saliva, which en- 
ters the duodenum 
through a short duct, 
c, Fig. 2, section 63, 
at the same place 
as the bile ; and is 
mixed with the di- 
gested food to aid 
in extracting chyle 
from the chyme. 
The Spleen is an- 
|5/ other oblong gland 
of a depressed oval 
form, situated to the 
left of the pancreas, 
behind the stomach, 
in the left hypochon- 
drium, close under 
the diaphragm, ato, 
Fig. 29, and is the 
Fig 29. Digesting and secreting organs. colour f cast j[ ron> 

It is supposed to aid the stomach in secreting gastric juice; 
but having no perceivable duct, like most other glands, its 
use is not yet clearly known. 

289. Lacteal Vessels are very small pellucid tubes, 
commencing with open mouths in vast numbers, from the 
jejunum and ileum, or small intestines, as seen at ///, in 
Fig. 2, section 64; their office is to extract the chyle from 
the digested food or chyme, when they convey it along the 
mesentery through the mesenteric glands, and eventually 
into the receptacle of the chyle, as described in section 64. 
These vessels are very numerous, and are distributed over 
a great extent of the intestines, to afford means for more 
effectually absorbing the chyle, and preventing any nutri- 
ment contained in the digested food from being wasted, if 
it is wanted in the body. 
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290. The Bowels or Intestines, consist of an intricately 
winding tube, which commences at the right or pyloric 
orifice of the stomach ; and they receive the digested food 
as it passes out of that organ, as seen at d, in Fig. 29. The 
first portion of the intestines (into which the bile and pan- 
creatic juice enter to be mixed with the chyme) is called 
duodenum, c, Fig. 29 ; the second jejunum, from its being 
generally found empty ; and the third, ileum, distinguished 
from the jejunum by its coats being rather thicker and 
more pale ; and this terminates the small intestines, which 
which are of great length, and are folded in all directions, 
as seen at i i, Fig. 29, and e e e, Fig. 30, occupying a con- 
siderable space in the abdomen. 

291. The colon, the first portion of the large intestines, 
is joined to the ileum in a curious manner; having a sort 
of dependent pouch, called caeum, at its commencement, as 
seen at h, Fig. 29 ; which lodges in the cavity of the right 
hip-bone. It will be seen by the engraving, this portion of 
the bowels is much larger in diameter than the small in- 
testines, and its course is shorter, first ascending up over 
the right kidney, then crossing to the left, under the sto- 
mach, (it is here called the transverse arch of the colon, 
C C, Fig. 30,) it turns a little backward, and descending 
in a crooked form at c, Fig. 30, like the letter S, (called 
the sigmoid jlexure of the colon,) terminates in the rectum, 
which is the last division of the intestines, and from its 
orifice the contents of the bowels all pass away. Through 
the chief course of the intestines, they are firmly attached 
to the mesentery, (e e e, Fig. 2, section 63,) which sustains 
all the arteries, veins, lacteals, nerves, &c, and being itself 
fixed to the loins, confines the whole mass in their proper 
places, to prevent them from becoming displaced or twisted. 
The bowels and kidneys form the most ready medium by 
which nature can throw away all the unnecessary matter 
we put in the stomach, when little or no exercise is taken. 

292. The whole cavity of the abdomen or belly is lined 
by a smooth, tenacious membrane, called the peritoneum ; 
which contains the bowels, mesentery, lacteals, stomach, 
liver, pancreas, spleen, and the omentum, or caul, a thin, 
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fatty, membranous net-work, descending from the stomach 
over the surface of the small intestines, and resembling in 
its form a tucked-up apron. The whole interior of the 
chest is also lined by a very smooth membrane called the 
pleura, and the mediastinum is a membrane dividing tho 
chest into two nearly equal divisions ; to prevent the two 
lobes of the lungs or the heart from incommoding each 
other when we lie on either side ; and also protecting a 
healthy lobe of the longs from being affected by any disor- 
der in the other. The heart is enclosed in an exceedingly 
strong membrane, called tho pericardium, or heart purse ; 
which keeps that vital organ in its place, and prevents any 
friction from the lungs, or other interruption to its unceas- 
ing offices. 

293. Lymph is a clear fluid, of a very pale red colour, 
(which will coagulate like blood, contains transparent 
globules, and circulates in a peculiar class of vessels, called 
Lymphatics, or absorbents,) distributed chiefly about the 
joints, and in the glandular and membranous parts of the 
body ; those from the lower parts discharge their lymph 
into the receptacle of the chyle, and those from the upper 
join the thoracic duct, immediately before it discharges the 
chyle into the subclavian vein. These vessels are extremely 
minute, and in the groin, arm-pits, neck, &c, they are 
joined together or interwoven, so as to form numerous 
glands for aiding in the action of those parts, by affording 
moisture to the joints, and lubricating them. It is from the 
exterior mouths of these vessels that the sensible and in- 
sensible perspiration is exhaled from the body, and they 
also discharge much vapour into the air before it leaves the 
lungs. 

294. To give a more clear idea of the various internal 
organs, the chest and abdomen are laid open in Fig. 30, 
and most of them exposed, in their natural position. Of 
the two orifices in the neck, a, is the oesophagus, or gullet, 
by which food and drink enter the stomach; and b, is the 
trachea, or windpipe, through which air is received into the 
lungs, r, being the right, and /, the left lobe of the lungs : 
A, is the heart, and V, is the aorta, or great artery, dividing 
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to send two main branches to the right, and two to the 
left, for supplying the arms, head, &c, with arterial blood. 
The heart, lungs, and blood-vessels fill the thorax, or chest, 
which is separated from the abdomen by the elastic mus- 
cular partition, D D, the diaphragm. Besides the stomach, 
there is the liver, the bowels, and i, the bladder, exposed in 
the abdomen ; e e e, being the small intestines, (J C, the 
transverse arch, and c, the sigmoid flexure of the colon, or 
large intestines. 

295. Both internally and externally, each part of the 




Fig. 30. — Organs of the chest and abdomen. 
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body, limbs, and organs, are covered by a membrane or 
Skin, of various textures, strength, and colour; to knit 
their fibres firmly together, and protect them from injury. 
The external surface of the physical structure is covered 
by a compact, tenacious, elastic skin, formed of three sepa- 
rate layers ; the outer coat called the cuticle epidermis, or 
scarf-skin, being thin, (except on the palms of the hand, 
soles of the feet, or other parts much used,) without colour, 
nerves, or arteries, and, of course, without blood and feeling. 
Under, and adhering to the cuticle, is the second or middle 
skin, called rete mucosum, (supposed by some to be double,) 
a soft, pulpy, and almost jelly-like membrane, in which is 
the colouring matter, giving the hue or complexion to the 
face and body ; whether the fair white European, the yel- 
low Asiatic, the black African, or the copper-coloured native- 
American. There is no doubt this colour is caused, or greatly 
modified, by climate, temperature, &c. ; and that its effects 
serve to mitigate very materially the scourging heat of the 
sun in some cliraes, and the severity and humidity of others. 
296. Immediately beneath this very useful colouring 
matter is the cutis, or true skin ; a closely interwoven 
fibrous membrane, much thicker than the two former skins ; 
and so full of arteries and nerves, that the finest pointed 
needle cannot be pressed into it in any part, without draw- 
ing blood and causing pain. It is the cutis, or tnie skin 
of sheep, cattle, &c, that, by currying, tanning, and dress- 
ing, is made into leather. Under the true skin in almost 
every part of the body is a cushion of fat formed of the 
membrana adiposa ; a sort of net-work full of cells, that 
give a plump, sleek appearance to the body when they are 
well filled with fat ; or of painfully apparent emaciation 
when all the fat is absorbed by disease or other causes. 
Hair grows out of the true skin, from bulbous roots, which 
supply each hair with constant nourishment; and, in 
health, give it an oily gloss. Every hair is a hollow tube. 
Nails, though of a different form, are very similar in their 
nature, and the matter of which they are composed, to hair; 
both being insensible to the touch, and continuing to grow 
during life. One serves as a beautiful ornament to the 
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heaJ, the other as a strong defence to the ends of the fin- 
gers and toes. 

297. The Secretions thrown away by nature as no 
longer needed in the body, deserve much of our attention ; 
as an excess or deficiency in any of these cannot continue 
long without serious harm. The bowels may be said to 
discharge the largest and most offensive quantity of the 
secreted matter from the body, and inattention to nature's 
wants, in this respect, will inevitably produce immediate or 
remote injury to health; modified, of course, by constitu- 
tion, nature of employment, age, and other causes. This 
is the main channel by which the stomach and liver get 
rid of their offal matter, as well as several other glandular 
bodies, and the blood generally; and being the common 
receptacle for whatever may be hurtful to the animal 
economy, ought to be emptied daily. The Bile, a yellow, 
ropy fluid, secreted by the liver, aids materially in the pro- 
cess of making blood from the food ; and a great portion of 
it, consisting of yellow, bitter, resinous matter, passes out 
of the system with the other gross secretions or excretions 
through the bowels ; generally giving to the whole mass a 
bright brown colour in health. The intestines continually 
urge their offensive contents forward, by the peristaltic or 
worm-like action of their coats. 

298. Fluid secretions are made from the blood by the 
kindeys, which filter a large quantity of saline matter, a 
peculiar crystallizable ingredient called urea, and a con- 
siderable portion of water, which all drop through the uterus 
into the bladder and thence pass out of the system. Per- 
spiration is very similar to the watery portion of the urine, 
and the quantity of one diminishes or increases the quantity 
of the other. Both sensible and insensible perspiration are 
discharged from the lymphathics and glands, through the 
skin ; to keep the surface and also the internal parts of the 
body from becoming too much heated by action. A slight 
glow of insensible perspiration escapes from all parts of the 
skin at all times, if not obstructed by dirt, too much cold, 
or disease ; as may be seen by applying a bright piece of 
metal or glass to any part of the skin. The salivary glands 
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also secrete saliva, for mixing with the food ; the stomach 
secretes the gastric juice for digestion ; and the pancreas 
adds another salivary secretion to the digested food as it 
enters the intestines. The broken ends of a bone also 
secrete bony matter to aid in joining them again. Mucus 
is secreted by the lungs and brain to keep them clear, and 
UJ a healthy state. Exercise is, of all things, the most 
promotive of a due discharge from each of the secretin? 
organs; and, what is the same thing by another name 
most promotive of good health and long life, if the body is 
duly fed, clothed, &c. 

299. Hdngf.ii may be called nature's warning voice to 
tell us the stomach is quite empty, and unable to satisfy the 
demands still made upon it; and, if this call is not from 
any cause, attended to, harm is done, to a less or greater 
extent, according to the state of the body, the exertions 
made, the time the stomach is kept empty, &c. Few are 
unacquainted with the first sensation of hunger, which may 
rather be called a good or keen appetite for food. This is 
soon succeeded by a dull, dragging pain— contractions of 
the stomach— increased secretion of mucus— evolution of 
gases, followed by general feebleness and exhaustion; 
the symptoms becoming more severe and insupportable' 
till the stomach is unfit to receive food, and death ulti- 
mately comes to relieve the sufferer. In a healthy state 
of the body, hunger is induced or increased by exercise 
cool air, and a tranquil or moderately excited mind; while' 
on the contrary, a sedentary life, heat, great mental excite- 
ment, and especially derangements of the stomach, liver or 
bowels, enfeeble, injure, or destroy the appetite. Meals 
ought to be taken regularly, both as to time, quantity, and 
quality ; the two last depending on age, constitution, and 
employment; and five or six hours is quite long enough to 
go without food, as longer fasting is generally followed hv 
eating too much. Invalids should observe all thes- rules 
very strictly, if they desire to get well again 

300 Thirst shows a want of liquid, as hunger indicates 
a call for solid sustenance. The dryness of the mouth and 
throat, and the succeeding sensation of burning heat need 
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not to be described, as the beginnings of thirst. These, if 
not attended to, increase and produce similar, though far 
more intense sufferings than extreme hunger. Natural 
thirst is best and most effectually allayed, by pure water; 
the parched sensation of unnatural thirst, caused by the use 
of alcoholic drinks, cannot be long subdued by any thing 
but abstinence from that which caused it. Much liquid of 
any kind induces thirst, and is sure to derange and weaken 
the system, which is very evident in the small feeble race 
of labourers found in districts where cider abounds, who 
often drink two or three gallons of cider in a day during 
harvest. Natural thirst is evidently caused by want of 
moisture in the stomach ; as it can be appeased without 
wetting the mouth or throat, if water be poured into the 
stomach through an artificial tube, or even by immersing 
the body in water. Thirst may also be much diminished 
by chewing some hard substance, even a pebble ; as this 
excites a discharge from the salivary glands. 

301. Sleep is as necessary for the renovation and health- 
ful repose of the nervous system, and the mind, as food 
and drink are for the muscles, bones, and other parts of the 
body. Rest alone, unaccompanied by the oblivial state of 
insensibility called sleep, will not restore the lost vigour 
occasioned by long-continued waking efforts. At the close 
of a laborious day the muscles relax, and become languid 
• — the eyes grow dim and heavy, the blood flows lazily 
through the lungs; followed by yawns, nods of the head, 
(if not supported,) external objects cease to attract, and the 
mind becomes feeble — confused — oblivious. We are not 
sensible of reaching the last stage, though sometimes con- 
vulsively recalled, just as we reach it, by the sudden rush- 
ing in again of the active mental powers. The healthful 
sons of industry find their lot freely and liberally softened 
by the balmy repose of sound sleep, though the children of 
luxurious ease often complain that they are not treated in 
like manner. 

302. Sleep, like the taking of food, should be regular ; 
too little causes languor and exhaustion in time, and too 
much produces heavy, benumbing influences on both body 

10 
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and mind. The quantity necessary for health is greatest 
in childhood; in the prime of life, seven or eight hours, 
even after a day of hard labour, is quite sufficient ; though, 
in old age, a little more is required. Sleep in the day 
should be avoided. The most certain promotives of pro- 
found healthy repose are labour, mental peace, a temperate 
and wholesome supply of food, clothing, and drink ; and a 
properly ventilated sleeping-room. If few dreams are de- 
sired, and those few pleasant ones, the body should be laid 
at perfect ease on one side, the limbs not pressing or incom- 
moding each other, the hands open, the stomach not full, 
and the head moderately elevated. Digestion goes on 
more slowly during sleep; the heart beats with less vigour, 
respiration is more deep and slow, and the various secre- 
tions are rather less rapid than at other times. Early re- 
pose is far more refreshing than if deferred till midnight or 
later. Much dreaming indicates imperfect, or too long- 
continued sleep ; though a loaded stomach, or a deeply- 
harassed mind, will often produce that effect. 

303. Temperaments form the peculiar and distinctive 
combination of physical and mental character met with 
among mankind. They are seldom found pure in mixed 
society ; but a knowledge of the distinguishing traits in 
each of the four classes will afford the best means of per- 
c< iving which temperament predominates in any individual. 
The phlegmatic or lymphatic temperament appears to be the 
least intellectual. Its external indications are a very pale, 
white, soft, and hairless skin — fair, and thin hair — tame, 
placid, or flabby features — flesh very soft, mostly inclined 
to corpulency — weak muscles, all the vital actions in the 
system languid, and the physical and mental functions slow 
and feeble ; with an almost insurmountable dislike of all 
kinds of exertion. Few pure specimens of this class exist, 
i: we except habitual invalids and females past the middle 
age, who, by spending a totally inactive life, have lost all 
the energetic tendencies of their original constitution. 

304. Sanguine temperaments are known by the animated, 
often florid countenance — plump, firm muscle — light or 
chestnut hair, blue eyes, a full, frequent pulse, and very 
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active circulation of the blood. P ersons of a lne 

nibit far greater energy and decision of character than tho<e 
of a phlegmatic temperament; but they are soon affected 
by the trying or pleasing scenes of life; exhibiting a stron» 
disposition to enjoy the present, regardless of the future! 
Ihe d.stmgmshing marks of the bilious temperament con- 
SB* in dark or black hair and eyes-yellow or'brow^ skin- 
not very large but full, firm muscles, with no tendency to 
corpulency ; the countenance exhibits great firmness, deci- 
sion, and sometimes harshness of expression; and they 
generally manifest great activity and energy, both of body 
and mind, and are not easily discouraged or subdued. 
Nervous temperaments generally show great delicacy of 
form and constitutional sensibility-they have fine/thin 
and frequently curly hair-a quick eye, small and rapidly' 
moving muscles sensations very lively, and little inclined 
for mere animal gratifications. Their nervous system 
grea |y preponderates, and their mind passes from one sub- 
ject to another with the utmost facility. The nervous and 
phlegma ic tendency of constitutional temperaments may 
be greatly improved in healthful vigour, by a course of 
judicious training. It is often impossible to decide which 

SXtdSStt aM ' except byaclosc compa " son 

305. Anixal Heat, or the property man and many 
other animals possess, of remaining at nearly the same 

wITwM f^ 8 " timCS ' HaS CXCited mUch ■«*»«»" 
water will freeze at a temperature of 32 and boil at 212 

degrees; yet man's body, while living, would alter very 

httle Irom 98 degrees, its natural heat, in a situation where 

water freezes or boils. Sir C. Blagden stayed in a room 

rl It/ ?2t I" 8 "** Whi ' e his b0d y was not ^ated to 
more than 102 degrees, though he breathed air that roasted 
beet and eggs. The most that is yet known about this 
wonderful power of repelling or retaining heat is, that some 
way or other it is caused by the action of the air on the 
Wood in the lungs— the generation of carbonic acid in the 
blood, during its circulation, especially through the capil- 
lary vesscls-and the modifying influences of the nervous 
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system. The practical effect of this benevolent law of 
man's nature is to enable him to live, with comparative com- 
fort, in all climates, seasons, and temperatures, if he adapt 
his clothing, food, &c, to his situation; which last privi- 
lege he enjoys alone, as other animals cannot change their 
clothing when they like, as he can, and seldom their food 
and shelter. Cold does far more injury to the body than 
heat, as it obstructs the circulation of the blood. Great 
care should therefore be taken to protect the body from ex- 
ternal cold by good warm clothing; that next the skin 
ought to be fleecy and of loose texture to retain the animal 
heat. In very hot weather, light-coloured and easy-fitting 
clothes are the best for keeping the body cool. 

306. The Sexes are a universally distinguishing feature 
throughout animated nature, more especially among the 
human race. Man appears, in all ages, to have been phy- 
sically larger and stronger than woman, whose power 
chiefly consists in tenderness, sympathy, and affection ; 
and these being under-valued in savage life, woman never 
attains her proper, exalted, and useful station, till society 
becomes civilized. Man has generally a large square chest, 
most capacious at the shoulders, large bones, with strong, 
firmly-knit joints and muscles, especially on the arms and 
legs, and close firm skin, with strong crisp hair. While 
woman is more delicately formed, her bones are small, hips 
broad, shoulders narrow but graceful, muscles soft, plump, 
and beautifully moulded into each other; the skin soft and 
delicately smooth, the hair silky, and the eye lively and 
full of the most tenderly captivating emotions. 

307. Man commands by a dignity of mien, and firmness 
of deportment; while woman subdues or disarms by sub- 
missive gentleness, kindly sympathy, or virtuous loveliness. 
Neither sex appear to enjoy the same liveliness of disposi- 
tion when alone, as in each other's society ; and there is a 
nameless charm even in seeing each other, that seldom fails 
to cheer the most gloomy and misanthropical, though they 
should not so much as know each other's language. Hu- 
man will and reason are as passively powerless in every 
tiling connected with this natural law of the affections, as 
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in all things relating to the physical law which regulates 
the proportionate number of the sexes ; and yet both laws 
operate so universally, in all ages and countries, that the 
benevolent wisdom of our Creator has left nothing for his 
creatures to do in these matters, but gratefully to enjoy, in 
childlike simplicity and virtue, the delight-giving fruits of 
his Fatherly care and goodness ! 

308. Woman furnishes the strongest barrier against re- 
turning barbarism, by her enlightened, virtuous attachment 
— pure morals — 'devotional feelings; and the holy influ- 
ences which she throws so charmingly around infancy and 
childhood are so powerful, that nothing can afterwards fully 
obliterate them. Surely these form a sufficient return for 
the mere act of justice which civilization confers upon her, 
in exalting her from a false and degrading position to her 
true and natural sphere ; in which she often becomes, and 
is always capable of becoming 

" A ministering angel" 

to suffering humanity. With a powerful mind, prone to 
deep thought or great resolves, and of an adventurous, dar- 
ing spirit, man is too apt to sink under the withering blights 
of adversity ; while the apparently delicately tender plant, 
that has been trained to wind round his stronger nature, 
and gently lean on him for support, is sometimes seen to 
bend to the devastating storm, and then, rising above it, in 
the majesty of womanly fortitude, collect the scattered ele- 
ments of former grandeur; and, by the aid of endearing 
sympathies and talents before concealed, convert these frag- 
ments into more than former happiness. 

309. Emotions of the mind have a wonderful effect for 
good or ill, on the physical and mental powers. Though 
the brain is the organ of mind, these its actions, called 
emotions, affections or passions, are generally felt at the 
heart ; as that organ has, in these cases, a sudden and con- 
siderable demand made on it, to supply the necessary quan- 
tity of blood to the brain, that it may sustain the required 
efforts without injury. In ordinary cases the same sensa- 
tions are not felt, as the mind then labours steadily and the 
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flow of blood is consequently regular; and this may be 
large without any great excitement being felt, just as regu- 
lar labour, though hard, does not produce the same sensa- 
tions and feelings that a sudden excessive effort does. 

310. Hope, joy, delight, and love produce an agreeable 
and salutary action of the heart and other organs; increase 
the circulation, improve the appetite and health, often aid 
greatly in removing disease, and always render life more 
pleasing. Anger stirs up both physical and mental powers 
violently ; especially when it increases to rage ; the heart 
beats with hurried rapidity, the blood is forced into the 
capillary vessels with such force as sometimes to burst 
them ; the secretion of bile is increased, and the muscles are 
for the time firm and strong. Excessive terror often pro- 
duces nearly similar results. Fear, grief, melancholy, des- 
pondency, and despair retard the action of the heart, enfeeble 
the nervous and muscular system — often derange the 
digestive process and the bowels — interrupt or suppress the 
glandular secretions — and if continued, originate severe 
and fatal diseases. Shame seems to stop the blood in the 
capillaries of the face. Many of these emotions or passions 
produce fatal results or destroy mental sanity, in extreme 
cases ; particularly where great weakness previously existed. 
311. Man's physical existence may be divided into three 
stages, infancy, maturit y, and old age. When ushered into 
life, he enters on an independent existence in a far more 
helpless state than other animals; many of them being 
able to walk, and have sufficient instinct to find their food 
immediately on attaining life ; while a child would die, if 
left to itself till it is several years old ; not being able so 
much as to walk alone during the first ten or twelve 
months; and it advances to maturity by a very slow pro- 
cess, though its organization is much superior to that of 
any other animal. The food of infants should be simple 
and nourishing, (see sections 230 and 268,) they ought to 
sleep much, and by all means to be kept dry, and have all 
their skin washed in tepid water, with soap on a piece of 
flannel or sponge, at least every morning and evening ; be- 
ing afterwards wiped nice and dry, and allowed to kick 
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and stretch their limbs a little before dressing. A child 
used to being clean and dry, will immediately show signs 
before it can talk, when cleaning is required. In health, 
children should rather be encouraged than restrained in 
exercise, both of body and mind ; even infants ought to be 
carried out in the natural air an hour or two daily, weather 
permitting. 

312. Maturity, or full growth, is reached by females in 
many tropical regions, by the tenth or twelfth year, and 
males, by the time they are fourteen ; though in our coun- 
try, manhood is generally attained from the age of sixteen 
to twenty ; and womanhood from fourteen to eighteen ; 
after which the body and limbs increase in bulk and strength 
for several years. In all ages and countries the sexes have 
always been nearly equal in number. About twenty males 
are born for nineteen females; but the greater difficulty of 
rearing boys, and the various risks to which male life is 
subject, reduce the number of men, generally, below that 
of women, though this is so trifling in Great Britain, that 
among the 8, 602,047 persons, under twenty years of age, 
there is only 485 more females than males, being about one 
in every 17,737. The duration of healthful, vigorous 
maturity, depends on constitution, climate, and mode of 
life, especially the last. Generally, the greatest strength is 
enjoyed between the ages of thirty and fifty, after which 

313. Old age evidently comes on apace. Should the 
laws of physical health, previously explained, have been 
duly observed during infancy, youth, and man and woman- 
hood ; few outward symptoms of decline may be visible at 
the age of fifty, but generally, about this period our de- 
creased strength, activity, and powers of endurance, tell us 
plainly, the most stirring and busy scenes of life are past, 
and that our future means of usefulness must depend more 
on knowledge, wisdom, and prudence. As the body wears 
out, the bones become brittle, the muscles and tendons stiff, 
and the nerves, and consequently the mind and senses, less 
sensitive ; the moisture and secreted humours become viti- 

and diminished, and the blood flows much more 
slowly, and is far less capable of replenishing the noble 
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structure it has so long sustained, than it was "in days 
that are passed." The food ought to be nourishing, exer- 
cise should not be neglected, nor should cheering society, 
especially that of children or youth. The harvest of life 
reaped in old age, depends chiefly on the manner in which 
that life has been spent ; physical suffering punishing phy- 
sical transgressions, or joyous peace and health rewarding 
constant obedience, till at length the animal frame gra- 
dually sinks, and again moulders into its primitive elements, 
and the liberated spirit is bid to "return to the God who 
gave it." 

314. Death, sooner or later, comes upon all men. If our 
physical laws have been neglected or disobeyed, it may 
come early, to stop further transgression and suffering. It 
may seem hard for us to suffer disease and early death, not 
only for our own physical errors, but also those of our 
parents; yet there is much benevolence in this seeming 
hardship, of "visiting the iniquities of the fathers upon the 
children, unto the third and fourth generation of them that 
hate" God ; as this law tends to arrest the spread of evil 
which might, if not thus checked, destroy all human happi- 
ness, or even extinguish the whole family of man. No 
diseased individual, family, tribe, nation, or race, can long 
continue to transgress God's laws, without meeting inevita- 
ble destruction ; but he encourages to well doing by saying, 
"I will show mere}' unto thousands of them that love me, 
and keep my commandments;" so that blessings are not 
confined to the " third and fourth generation." The good 
man endures disease, under the consolation that He who 
inflicts it always punishes with the least possible amount 
of severity; and calmly awaits death,' not as "the king of 
terrors," but as a messenger from the Giver of life, come to 
"dissolve" the "earthly house of this tabernacle," making 
room for others on our limited stage of existence, to be 
ushered into a boundless eternity of bliss, and hear the glad 
tidings, " Well done, thou good and faithful servant, enter 
thou into the joy of thy Lord." 

315. Conclusion. — We have thus seen the wonder- 
fully mysterious organism, sense, and intellect, with which 
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our Creator, in his wisdom and benevolence, has seen fit to 
endow us ; and the laws by which these earthly blessings 
are for a time continued. Every thing seems made for the 
express purpose of placing within our reach the greatest 
amount of happiness we are capable of enjoying in this 
preparatory stage of existence; the terms on which these 
blessings are bestowed being plain, simple, and universally 
adapted to all conditions of men, in all climes and seasons. 
Unfortunately, however, these terms are, through igno- 
rance, carelessness, or folly, often rejected ; for delusive 
phantoms, that have filled, and still continue to fill, the 
world, with physical suffering — mental debasement — and 
spiritual apathy. To say God is not pleased with all man's 
efforts for mitigating or eradicating these evils, would be to 
assert that He who created life, and endowed man with 
sense, intellect, and spirit, and made all other things with 
the most clear and never-failing tendencies to promote 
happiness, desires general, if not universal, ignorance, dis- 
obedience, and disease ; or an entire extinction of life. 
Avoiding such absurd, repulsive, and wicked fatalisms, let 
us strive with all the powers and capabilities God has given 
us, to obtain a full and clear knowledge of his laws; and 
render such a dutiful obedience to them, physically, morally, 
and spiritually, during our whole lives, as to prove to the 
world, that whatever others do, " we will serve the Lord;" 
that we may fully enjoy all the blessings he so richly offers; 
and that we may, at length, " die the death of the right- 
eous," and our " last end be like his." 
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TO TEACHERS. 

316. When you really desire to do any thing well, it i3 
necessary, above all things, for you to know your true 
position ; and the means you have, or can bring to your 
aid, in effecting the desired object. This knowledge will, 
no doubt, show many difficulties to be in your way ; but 
if you face them firmly, and in a right spirit, you will find, 
in the end, this is far better than sailing through unknown 
seas without compass or pilot. 

317. Your greatest difficulty will, most likely, arise from 
the nature of the material on which you arc called to 
operate — mind, in all its infinite variety of forms. You 
cannot, as in most other employments, work to any given 
line or pattern ; or by any measure or weight ; but have 
frequently to be guided by your own judgment, with little 
on which you can rely, to form this correctly. 

318. While you teach such things as writing, mathe- 
matics, and demonstrative science, and even correct read- 
ing, you have some tangible ground on which to rest, and 
mark the progress made; but in the instructions you give, 
with a design to fix in the mind right principles and opi- 
nions, for the purpose of moulding the character and influ- 
encing the conduct in life, you have to wait long before 
you see the effects of your anxious labours. Indeed, you 
feel glad if you ever see their results. 

319. In these, the most important departments of your 
duty, you will too often find, that as fast as you build up, 
somebody else (over whom you have no control) pulls 
down. Their vicious practical lessons cancel all your 
virtuous theoretical teaching. Sometimes this is the case 
without your ever discovering it to be so ; and when you 
do find out such instances, you feel so powerless for good 
as almost to cause despair; unless you are well grounded 



CATECHISM, ITS USE AND OBJECT. 119 

in right principles, and have unlimited faith in them, and 
their great Creator. 

320. For these and various other reasons, the laws, 
facts, and principles of our physical nature, developed in 
" Health made Easy" are thrown, as much as possible, 
into the demonstrative form, in plain, simple language. 
We know very little how far any lesson is understood, and 
much less of the extent of conviction produced thereby 
on the reasoning faculties, by its being repeated, ever so 
well, without book ; therefore, the following very copious 
Catechism has been carefully constructed, with a view to 
help Teachers in drawing out each individual fact from the 
minds of the learners. This should be done in such a way 
as to stamp them all in the most enduring form on the 
reasoning and judging faculties, as principles and laws 
which wc cannot evade ; and which it is our present highest 
interest to obey, whatever others may do. 

321. There is far more mental labour, both to teacher 
and learner, in this mode of examination, than in merely 
listening to, or repeating a task. The latter plan is also 
considered to give the appearance of greater cleverness to 
youth, and is sanctioned by long usage in our old seats of 
learning; yet its having been adopted in an age when 
mind was far less understood than at present, ought to 
make us suspect that some change is necessary. We 
should not continue to light our streets with the dull flick- 
ering lamp, in an age when, and a country where, gas is 
known and much used. 

322. Memory is only one, of the many powers of the 
mind that require the training culture of the teacher ; and 
may be brought to a high state of perfection, independent 
of the other faculties, and without producing influence on 
life and conduct. Reason and modern experience show it 
to be most usefully cultivated, in close connection with the 
knowing, reflective, and reasoning powers; as a faithful 
and systematic registrar of their various acquisitions. 

323. Knowledge is most useful to its possessor, when it 
is stored up in the mind by memory, in such a manner 
that each fact can be drawn forth at pleasure ; and instantly 
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used, either with or without any other fact or facts, in the 
train with which it may be associated. An axe is very 
useful in felling a tree, but there are other means of getting 
trees down; a skilful workman can do many things with 
an axe besides cutting down a forest, and this is only one 
out of many instruments he uses in his trade. So with 
useful knowledge. 

324. The Lessons, in the first part of " Health made 
Easy," will be found to excite a peculiar interest in Ihc 
minds of learners, because they will soon perceive their 
vast importance to themselves now, as well as during their 
future lives. In using the Catechism, to help them in 
fixing clear ideas of the physical laws of our nature in 
their minds, it will seldom be found necessary to ask all 
the questions, for two or three will sometimes bo answered 
at once ; and answers will frequently be given in such a 
way as to require the next question to be a little modified. 
The best plan is to have the whole class up, when they 
have sufficiently studied a given portion ; and on any 
question being asked, each student prepared to answer it 
should put forth the right hand, when the teacher can 
select some one from the number; but, if the answer 
given is not satisfactory, a second or a third student may 
afterwards be called upon, for their answer. If this is 
sometimes done before the rest of the school, many will be 
inclined to listen, and much good be done thereby, as all 
are equally interested in the subject of bodily Health. 



TO SELF-TEACHERS. 

325. Those who seriously desire to supply the defects of 
their early education on this subject, cannot do so by read- 
ing a book over, and then considering it " as a tale that is 
told." When they have finished reading this book, they 
ought to begin again at Lesson first; and before leaving 
that, or any of the succeeding lessons, they should write 
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answers to each question on them in the Catechism ; and 
till this can be done correct!)', without referring to the text 
for aid, (supposing, of course, the self-teacher can write,) 
no lesson should be considered finished, or sufficiently 
learned. The necessity for all this will be obvious, if we 
reflect a little on the nature of the subject, its importance 
to ourselves, and the great difficulty of so changing our 
habits, when our youthful days are past, as to adopt the 
principles here taught. 

326. Independent of the great Bible truth and Christian 
principle, that the laws of nature are God's laws, (if any 
sane mind should, unfortunately for itself, be so destitute 
of knowledge, sense, reason, or duty, as not to be influ- 
enced by such religious views of their organization,) our 
own ease, comfort, health, and happiness, depend very ma- 
terially on our practical acquaintance with the subject, 
and our observance of the rules and laws it teaches. If we 
have a clear and correct knowledge of the peculiar tem- 
perament and constitution we inherit from our parents, we 
may gradually effect a very material mitigation of any 
diseased tendencies, or even eradicate them, and strengthen 
all the weak points by early and constantly obeying the 
laws of our physical nature ; and eventually may attain 
vigorous health, and keep it to a good old age, instead of 
being, as might otherwise be the case, feeble and sickly, 
during a few years of an unenjoyed life. 

327. The great secret of being able to do this well, lies 
in man having a right and clear view of his physical and 
mental state, by nature. All that first surrounds and acts 
upon his pure, spotless, heaven-born spirit, "is of the earth, 
earthy," to say nothing of more subtile and unfriendly 
agencies; and their influences are alien to his eternal 
peace, while they are flattering him with promises, never 
to be fulfilled, of present happiness. Man is, during several 
of his earliest years, a mere passive being, under these ad- 
verse circumstances ; and should he be left to move on in the 
path of life from his own impulses, he would at this period 
be more likely to go wrong than right ; not, as yet, know- 
ing how " to refuse the evil, and to choose the good." 

11 
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328. The most specious, alluring, and universally de- 
ceptive of all the fallacies that draw man from the path of 
duty, is that offspring of vanity and pride, in his own car- 
nal mind, which is so constantly flattering him, especially 
in youthful ignorance, by saying, « Cannot 7 do as I like V 
" To be sure I can," replies vain self-will. " See with how 
much ease and pleasure I did that and the other good 
thing, (we try to conceal from ourselves the motive which 
led us to do any good, if that motive be a selfish one,) and 
can doit again whenever I please; but surely, one ought to 
have a little enjoyment of life sometime. There can be 
no harm in such and such a thing, it is so very innocent, or 
it can injure my health so very little; and I am certain, 
the bare idea of going so far as such-a-body completely 
shocks me! Oh, no! I can stop just at this point, or 
sooner, if I like." 

329. Now this is a rule so absolutely contrary to man's 
nature, that no human being ever did — docs — or can — of 
himself, act upon it; and where the miraculous power of 
Divine grace enables some men, in a measure, to appear to 
act upon it, the many thorns planted in their fleshly nature 
by previous bad habits destroy most of their earthly en- 
juyment. No, no, vain man, with all thy boasted powers, 
thou wilt never do this, while the effects of thy fall in 
Eden trammel thy spiritual tendencies; for if this were 
now possible, it is doubtful if thou couldcst, by such means, 
increase thy earthly happiness. Very little reflection is 
necessary to convince any one, that he does not possess 
this power over himself, if a small portion of honesty is 
used in self-examination. Let us, however, see, if the 
nature of things is not such as to make it utterly impos- 
sible for man ever to attain this power. 

330. It is universally admitted that in many depart- 
ments of skilled labour, and especially in most of the 
professions, all engaged in them do, or may, continue 
learning, and improving their skill and dexterity, during 
a long life. Superior activity, skill, and taste, are not the 
result of a bare knowledge of facts, styles, or principles ; 
they are attained by constant study, and a thorough love 
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of the whole subject, (whatever it may be,) combined with 
long practice, not only of the hand, but the ears, eyes, and 
mind must be engaged in the work, if eminence in the 
particular calling be desired. Reason and experience prove 
this never can be done in a few short months, or by a little 
occasional study and practice ; for in that time and way, 
the mind could not be trained to conceive — the senses to 
guide — or the hands to execute — the endless variety of 
thoughts, reasons, and actions, which need combining to- 
gether, before any one can justly be said to excel. 

331. This is more especially the case with common life; 
and to act our part well, in any, even the humblest station, 
much knowledge, united with great mental and bodily 
activity, is necessary. Nor is this all ; our mind, if not 
trained to move in a right direction, may only be active in 
doing wrong to ourselves or others. A bad mind is con- 
stantly employed in gratifying itself; it sees no "sermons 
in stones," or good in any thing ; every thing being seen, 
heard, and felt, through a depraved, unnatural medium. 
Perhaps it may be said with more truth of the mind — its 
various powers and faculties — than of the hands, that 
" practice makes perfect," cither for good or evil. Hands, 
and mind, turn most easily, yea, involuntarily, the way 
they have been most bent; and it is sometimes almost im- 
possible to get them into any other way, however much 
better it may be. 

332. A serious error is committed by those who fancy 
it is quite sufficient if they guard against contracting vicious 
habits of thinking or acting. Success in life does not de- 
pend on our merely avoiding to do wrong, but also, on our 
doing right, and always doing right. Such habits cannot 
be acquired, without thinking right, and that must be based 
on correct knowledge. The fruits of knowledge grow from 
its being thoroughly engrafted into the mind, and so com- 
pletely interwoven with all its passions and feelings as to 
form a predominant spring of thought and action ; giving 
an instinctive perception, under all the trying and varied 
scenes of life, what is best to be done, and when, and how, 
to do it. As a general rule, this can only be done in pro- 
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portion as our knowledge is extensive, correct, and readily 
available, from its constant use, for the active business of 
real life. 

333. Compare, for a moment, the immediate, vigorous, 
cheerful action, of an enlightened mind, long used to de- 
pend on its own resources in all cases; with the apathy, 
hesitancy, or feeble and unsuccessful efforts, under the 
same circumstances, of the ignorant, the misinformed, or 
those who have been unwisely trained to depend on other 
minds to help and guide them. Think how differently the 
slothful and the industrious view a scene in which they 
may act a part if they will ; or, contrast the debasing pas- 
sions of a vicious, with the ennobling, virtuous emotions 
of a good man, on viewing the very same lovely object at 
the same time and place. Indeed, every common occur- 
rence of life furnishes abundant and conclusive proof, that 
most of our success depends on our own knowledge, or on 
its application; and most of our earthly happiness is the 
result of this being joined with a healthy body and a virtu- 
ous mind. 

334. To illustrate these facts and views still further, 
and to prove how reciprocally each part of our compound 
nature constantly acts on the other at all times ; let us take 
four practical cases, falling within the range of those who 
have even a limited experience of the effects resulting from 
a neglect, or disregard of the physical and mental laws of 
our nature. When the body is overworked, and the mind 
little cultivated or used, we generally find the feelings, pas- 
sions, and manners partaking most of the animal nature — 
if they are not also low, indelicate, or base ; and when, on 
the contrary, the mind is overworked, and the body little 
exercised — mental excitement, irritability, physical weak- 
ness, or even disease is the consequence. Should body 
and mind both be exerted too much, the health and con- 
stitution soon give way ; and if neither are sufficiently 
developed or exercised, the highest enjoyment that can be 
attained is a mere passive existence, during a short life, 
often diseased, and always useless. Can we still neglect 
the laws of Health ? 
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TO PUBLIC MEN. 

minds' of A n R n°° liUle FaCtical knowIe ^ exists in the 
h m , of PiWic men,as to the best means for attaining 

WliSt 0ng ^ anJ thC liUle the ? d ° k"ow, make! 
hem luble to commit great errors in their social and Wis- 

quently, they meet wnh great disappointments. The 
sinking contrast between the healthful, enlightened, and 

ZT^T^T^ recreations of *■ useful classes in 
most continental towns, and the unhealthy, sensual im- 
moral, and vicious pastimes and entertainments, unfortu- 
nately prevailing among similar classes in our own country 
have long excited public notice; and a really laudable 

336. Difficulties however, stand in the way of attaining 
so desirable an end, which do not appear to be seen, of 
duly es .mated, by those who take the lead in trying to 
accomplish such a noble purpose. Man has no power to 
command man, in the matter of spending his leisure hours; 
so t hat . , n this case we must do, what we ought to do in 
mos others, draw by the silken cords of love, or lead by 
he tics of enlightened duty; and not try to drive people 
he way we want them to go, or vex ourselves, because 
they seem unwilling to let us do them good, in our own 
particular way Though the physical and moral barriers 
£ J* removed are great; yet, if we clearly understand 
them, they may, in time, be overcome, by employing judi- 
cious means If we look at the contagious nature of some 
diseases, self-preservation, as well as enlightened benevo- 
lence, will prompt us to adopt all the sanitory means in our 
power, for promoting public health ; by inculcating habits 
ot universal obedience to the physical laws of our nature, 
both disease in the body, and vice or crime in the mind 
spread with fatal rapidity, if not duly suppressed by wise' 
n » 



II 1 



126 HEALTH MADE EASY. 

precautionary measures; and ultimately, the obedient suffer 
with the disobedient, to a less or greater extent, when filth 
or famine send forth pestilence, and when ignorance or 
passion deluge a country with war. 

337. Much of the difference in the amusements pursued 
here, and abroad, arises from the peculiar position of the 
people. In Britain, labour, both of body and mind, is ex- 
cessive ; but it is far better rewarded than in most other 
countries. In our large towns, the industrious classes toil 
hard, gut plenty of money, but improve their minds very 
little; often gratifying their appetites, and spending their 
leisure hours (or more) in the excitement, sensuality, or 
vice of the tavern, always near at hand, in preference to 
toiling an already exhausted body by walking, to enjoy the 
pure air, and the green fields which arc distant; though it 
does cost nothing to obtain these healthful pleasures, but 
the walk to and from such open grounds as are still acces- 
sible to the public. 

338. German, French, Swiss, or Austrian useful classes, 
are in a very different position. Their labour is seldom so 
exhausting, or so well paid ; and having little money to 
spend in vicious indulgencies, and generally a public pro- 
menade open to them with frequent music free of expense, 
at no great distance; the humblest artisan, finding he is 
not too tired, takes a walk after his labours to inhale the 
fresh breeze; unloading himself of the accumulated carbon, 
and drinking in streams of life-giving oxygen, till his 
mind becomes oblivious of care, and his physical energies 
aro renovated in nature's best and simplest manner. In 
this way, public custom gives a trait to national character, 
and the people train themselves into salutary habits, that 
mitigate, in a great measure, the evils almost inseparable 
from living in large and closely built towns, whose sites 
were not selected for their healthy, so much as their money- 
jnaking advantages. 

339. Another hinderance to out-door exercise in Great 
Britain is, the general and increasing taste for reading; 
as that gives rest to the body, while it instructs, interests, 
or amuses the mind. This is, no doubt, one great cause 
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of the solid sense, and utilitarian spirit, so prevalent among 
the people ; and whenever they turn these sterling qualities 
seriously to the subject of their own health, strength, and 
physical comfort, the next generation will furnish superior 
specimens of humanity, and a far higher standard of 
national health than has yet been attained by any preced- 
ing race of people. Many circumstances seem to indicate 
the approaching advent of this joyous period. Considerable 
efforts have been lately made by the wealthy, and also by the 
great body of the people themselves, in some of our largest 
towns, to obtain free public gardens, parks, or promenades, 
in which the inhabitants might indulge in out-door recrea- 
tion. Hitherto, unfortunately, these efforts have failed in 
attaining their chief object; for the mass of the people can 
only indulge on holidays in the healthful pleasures thus 
provided for them, as a daily walk of three or four miles 
can never be repaid to a tired body, by inhaling, for half an 
hour, the purest and best air. So the hard-working man 
still takes rest with his book in his humble, ill-ventilated 
domicile ; or goes to the tavern for drink, laughter, and 
excitement; leaving out-door recreation to those whose 
labour is less exhausting than his own, or who have the 
means of riding to the distant pleasure-grounds. 

340. Great as such disappointments are, they ought, on 
no account, to cause despair ; but rather to urge the phi- 
lanthropic and ingenious mind to the discovery of more 
effectual means for securing health and rational amuse- 
ment, to the sons and daughters of mental and physical 
toil, in our populous towns. When we see a commercial 
man, either for amusement, or profit, cover an extensive 
manufactory of one story with a roof sustaining a garden 
or field — ought we not to look at the immense areas of our 
markets, and other public buildings of no great elevation, 
and generally situated in the most dense parts of our large 
towns, and say to ourselves, " verily, if man could make 
fifteen, ten, or even five per cent, by promoting the health, 
long life, and happiness of his neighbours, he would long 
since have covered these places, with a vegetable surface — 
ornamented with tasteful walks, lovely grottoes, oxygen 
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breathing plants and shrubs, or beautiful flowers, to dis- 
pense health and happiness, in ceaseless streams, to nil 
around." A slated roof possesses no such advantages. 

341. It may be long before public benevolence brings 
science and right principles thus practically and effectually 
to aid her, in doing good to society ; but no one at all con- 
versant with the organic laws of respiration, or with the 
sanatory condition of most, if not all, large towns, can for 
a moment doubt, that an incalculable good might easily be 
conferred in very many cases, by the adoption of such a 
plan,. When a public garden or park is laid out, close on 
the border of a town which has 100,000 inhabitants, living 
in an area two miles in diameter; one-half the people for 
whom it is intended being from one to two miles distant, 
cannot enjoy the offered boon, except at the expense of an 
hour's walk, going and returning. Could such a healthful 
promenade be established in or near the centre of the town, 
two-thirds of the inhabitants would be within half a mile 
of it; so that those who never went to enjoy a walk with 
their wiser neighbours, would constantly enjoy a far more 
pure air for breathing; and, consequently, be much better 
able to avoid disease, or to bear and overcome it, than they 
otherwise could have been ; because, the new vegetation 
growing in the heart of the town would absorb the supera- 
bundant carbon for its own growth, and distribute a neces- 
sary supply of oxygen, for promoting health and prolong- 
ing life, among those people who had shown so much 
practical wisdom as to seek health and happiness accord- 
ing to God's laws. 

342. Let us hope correct views on this important sub- 
ject will, at no distant day, become so general among all 
classes, that British good sense — enlightened benevolence 
— and commercial enterprise will be combined, to promote 
national health ; for whenever this is the case, and we 
begin to obey all the physical laws of our nature, the next 
generation will (other circumstances being equal) exhibit 
a far higher standard of national health than any of its 
predecessors. We must not, however, conceal from our- 
selves the unpleasant fact, that we are still very far from 



HOW TO PROMOTE NATIONAL HEALTH. 129 

either obtaining or deserving these physical blessings. 
Nations, families, and individuals, have erred and gone 
astray from the right path so long, that it is now very dif- 
licult, in some cases almost impossible, for them to leave 
the evil way and become obedient to the physical laws of 
their nature. When individual or even national ignorance 
is removed, many formidable barriers still oppose the prac- 
tical application of right principles, for promoting health 
or good morals. Unwise laws require expunging from the 
statute book — private or national interests demand com- 
pensation, before they will give up their vested rights in 
spreading or creating disease, and shortening life — and 
habits, however pernicious, are seldom entirely removed, 
except by the gradual dying away of an erring generation. 

343. This may appear a very gloomy picture, but facts 
are too strong to admit any doubt of its truthfulness. I 
could give many such facts — some not publicly known, and 
may perhaps be pardoned for introducing one case here, 
which, to my mind, is, of itself, a clear illustration of the 
powerfully opposing forces that thwart the efforts of those 
who desire to improve public health and morals. The local 
authorities of the largest provincial town in the empire 
have so effectually applied their knowledge, talents, and 
spirit of commercial enterprise to the improvement of their 
town, that during the last thirty years, they have made 
a property which now produces the astonishing sum of 
£40,000 per annum ; wholly applied by them for the 
widening of old, and the opening out of new streets, to 
admit increased traffic and better ventilation ; and for 
draining, and in every possible way improving the healthy 
position and business capabilities of the town. From the 
municipal body, this enlightened public feeling has ex- 
tended to the whole people, who have resolved to establish 
public parks, walks, &c, for promoting healthful out-door 
recreation among themselves. The voluntary subscriptions 
for effecting this noble purpose, already exceed £30,000, 
independent of present, and it is to be hoped future, aid 
from government. 

344. Taking a strong local, as well as national interest 
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in this matter, I published for public approval, in December, 
1844, a plan for erecting public markets on an open area 
containing about 12,000 square yards, near the centre of 
the town, formerly used as a cattle market, and covering 
them with a roof, so formed as to sustain a coat of soil 
about three feet thick ; to be laid out as a garden, shrub- 
bery, and pleasure grounds free to all the people, intersected 
by numerous cross walks, elevated about three or four feet 
on railed terraces, with glazed sides down to the roof for 
admitting plenty of light into the market below. Such plan 
to be executed jointly by the corporation and committee 
for establishing public parks, walks, &c, after purchasing 
the right to erect markets from an individual who had, till 
then, not seen it to be his interest to build or permit to be 
built, a covered market for a population of more than 
300,000. All additional expense connected with the 
formation of a roof on this plan for promoting public health 
and recreation, to be paid by the committee ; which might, 
perhaps, amount to one-tenth of the public subscriptions, 
the remainder being applied to establish public parks as 
near the town as possible, on the plan originally intended. 
About the same time I submitted, to the corporation and 
public committee, two propositions for removing every diffi- 
culty out of their way, in carrying this plan into effect. But 
I have no need to name them here, for, on the 24th of 
March, the corporation followed up their former noble 
efforts to confer the greatest possible amount of good on 
their constituents, by purchasing, for the sum of £200,000, 
all the property and feudal rights that had so long impeded 
many of their best designs for doing good to their fellow 
citizens. 

345. May all public bodies employ their wealth, power, 
and talents, for equally ennobling ends — and may these 
enlightened, energetic, and philanthropic patriots, set before 
the world another example how to improve the " Health 
of Towns;" by establishing the first Civic Garden and 
Promenade for the people, according to the views and plans 
laid down in this and the five previous sections, modified 
as may to them appear best. My knowledge of the men 
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forming the two public bodies on whom this depends in 
duces me to say that if the pleasure-grounds nZbeZ 
purchased, and laid out for the people, should, frcTm , an? 
cause, ultimately be found so far out of the way of Z1Z 
nous classes as only to be used by them o/a SabbaS to 

len7men Sff ° f *** SpIritud WeIfare ' *e-e W 
font men wi 1 feel great regret ; however much their labours 
may be admired and enjoyed by the upper classes, o wha 

paperr 136 "^ * ^^ ° n ^ in books ™* ™+ 

view S 6 *of If th°r, beneVOlen ^ bC n0t guided b y ^lightened 
Mews of the laws operating in and upon man's physical 
and mental nature, we shall ultimately find, « we have 
laboured ,n vain, we have spent our strength for nought" 

£n l , 6 Same ln a11 matters concerning our own 
boddy health, mental defects, or moral misconduct; for a 

ained IT '" "^ ° r "" theSG reS P ecU ' cannot be main- 
tained when possessed, or regained when lost, if our know- 
ledge of the real cause of the evil be insufficient or errone- 
ous; or if we lack the moral courage to do that which we 
know ought to be done. Take, for example, the simple 
case of duly cleansing all the skin, as this entirely depends 
on ourselves ; and w enjoy the whole reward of doL it 
or bear the ills arising from its neglect. When we find 

or'™ tl*r S ° f thC Skln hy Which the P ers P"ation escapes, 
or ought to escape, are so numerous, that a grain of sand 
laid on any part, covers more than 100,000 of these pores- 
and that grains of sand, in countless thousands, are found 
in water, after the whole of the skin has been washed with 
J by a sponge; we shall cease to be surprised at feelin ff 

se U n^ eaVy 'f feeWe; ° r eX P erienci "g chilling, feverish 
ensations, during every slight change of weather, when 
his necessary ablution has not been performed. And 
what should hinder this? Should childish fear of cold 
water tempt the omission, even for once ? Drive it away 
by thinking f the delightful glow that immediately follows 
a good washing and wiping; and of the firmness of mus- 
cle, he agd.ty of motion, and the vigorous cheerfulness of 
spirits, which are enjoyed for a whole day by devoting 
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three minutes every morning before dressing to the observ- 
ance of this simple duty of comfort and cleanliness during 
health. No medicine yet discovered confers good health 
and long life with so much certainty, as uniformly doing 
this, and taking regular exercise; and those who comply 
with these easy conditions, have the most just claim to 
enjoy such inestimable blessings. 

347. If we timidly, and through cowardice, neglect to 
do that which we know to be our duty, whether it be in 
matters affecting our health, mental, moral, or spiritual 
improvement, or the good of others; we must take our 
place amongst the careless, idle multitude, who wish for, 
and expect happiness, but never get it ; because their indo- 
lence, or their ignorance, prevents them from complying 
with those conditions that most uniformly secure enjoy- 
ment. A farmer does not always reap as much wheat as 
he wished for ; but he would be thought a very simple man 
if he expected to reap any wheat, where he had sown none. 
Our most frequent and serious errors arise from igno- 
rance — either of ourselves or others — of facts or principles. 
We know not what to sow ; nor when, or where to sow ; 
and consequently, many of our best advantages remain 
fallow, or become covered with noxious weeds, for want of 
proper culture. Few minds know the extent of their own 
possessions, or how to develope their latent powers most 
usefully. 

348. Another very common error is, to entertain a false 
idea of ourselves, or fix our mind on things unworthy of 
our attention. Whatever we value, either from right or 
wrong motives, absorbs our thoughts. He who made the 
mind, and therefore knew it best, tells us, " where your 
treasure is, there will your heart be also." Besides, when 
we know to do right, and that we ought to do it, we often 
feel in an unfit state of mind for acting our part well. 
Truly may we all say, " I cannot do as I like, and when I 
like ;" and it would be wise, for every one honestly to con- 
fess, with the inspired Apostle, that " when I would do 
good, evil is present with me ;" « for the good that I would, 
I do not; but the evil which I would not, that I do." We 
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can have no well-grounded hope for any lasting improve- 
ment, till we fairly and boldly investigate the causes of our 
past errors : and earnestly set about removing those causes, 
in the way a correct knowledge of our compound nature 
will show to be the only human means available for so 
necessary and important a work. It is to be hoped, what 
has already been said will make this tolerably plain ; and 
that with careful, but especially, prayerful study, the task 
will become more easy as we advance ; each forward step 
strengthening the good, and weakening the bad tendencies 
of our nature. 

349. This, however, is far from being an easy task. 
Old, familiar, and constantly besetting — perhaps, dearly- 
loved — habits, passions, desire for gain, or ambition, may 
oppose its being done ; and a fact or many facts, merely 
read in a book, soon get smothered, by the ever-craving 
appetites from within, and the entreaties, flattery, or taunts, 
of ignorant, mistaken, and interested parties from without. 
It is a most severe trial, to change our early habits ; in- 
deed, many parties prove unequal to the effort ; and allow 
themselves to be dragged along, in a most pitiable, helpless 
manner, through a short life of agonized conflict, to an un- 
timely, if not an unhonoured grave. Victory may, how- 
ever, generally be attained by all, if the combat is not too 
long deferred ; and those who do not make this struggle 
for health and continued life, when the means are made 
clear and plain to them, ought not to be surprised if others, 
possessing a greater degree of courage and firmness, should 
regard them as moral cowards, or doubt their real desire 
to live. 

350. Every enlightened mind delights to dwell on the 
fact, that our blessed Creator gave us the power of holding, 
as it were, the helm of our physical constitution ; and its 
laws are of such a nature, that, when this is done rightly, 
the whole vessel is obedient to it, and all goes on well. 
We only are to blame, if we remain in unknown, stormy 
seas, without compass, rudder, and pilot ; when every thing 
necessary for our comfort and safety is so bountifully pro- 
vided. Let all who have hitherto neglected to use these 

12 
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means of common prudence, thank God for them, take 
courage, and no longer trifle with the life, and health, he 
has, for his own wise ends, bestowed, lest his present and 
future punishments fall heavily upon them. Even those 
who have impaired their constitutions by neglecting to ob- 
serve the laws of health, may do much towards restoration 
by prompt and thorough reform. 



"You are old, Father William, the young man cried, 
The few locks that are left you are gray ; 
You are hale, Father William, a hearty old man, 
Now tell me the reason, I pray 1 

" In the days of my youth, Father William replied 
I remembered that youth would fly fast, 
I abused not my health and my vigour at first, 
That they might not forsake me at last. 

" You are old, Father William, the young man cried, 
And life must be hastening away ; 
You are cheerful, and love to converse upon death, 
Now tell me the reason, I pray ? 

"I am cheerful, young man, Father William replied, 
Let the cause thy attention engage ; 
In the days of my youth, I remembered my God, 
And he hath not forgotten my age." 

SoCTHEY. 
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QUESTIONS ON LESSON I. 

* # * To mark the close of each section its number follows 
the last Question upon it. Thus — 1 follows question 5 ; — >2 
on 8 ; SfC 



1. Who made every thing"! 

2. How did he make all things 1 

3. What belongs to God ? 

4. Will any of these ever cease to be his 1 ? 

5. What does he do with them ? — 1. 

6. Are God's works like those of man ? 

7. In what do they differ ? 

8. Does God want materials to work on ? — 2. 

9. Are some things the same now as when created ? 

10. Name some things our first parents had to do. 

11. Is it the same now with us? 

12. Whence do we get materials to make any thing? 

13. Was it always so in the world ? — 4. 

14. Whose laws should man learn ? 

15. What does he gain by learning any of God's laws'? 

16. What is man's knowledge of the sun, tide, &c. ? 

17. What has modern science taught man about light, 
moving ships, carriages, and sending messages ? 

18. Does man create a thing, when he finds it out? 

19. What did Solomon say ? 

20. What then is the good done by man's discoveries * 

21. How does man find out new laws of matter? — 6. 

22. Has man added any new property to matter? 

23. Can man create new faculties of mind ? 

135 
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24. Can he improve those that are given him? 

25. Does God ever confer the good a discovery gives to 
man, before some man makes it? 

26. When does he confer the good on man ? 

26. Are his laws of use to man before man knows and 
obeys them ? 

28. Should we then learn all God's physical laws? 

29. Why? 

30. What is a physical law ? 

31. Name a few of them. — 7. 

32. How do animals obey God's laws ? 

33. Does man obey fr#m the same cause ? 

34. How then does man obey ? 

35. What is left unexercised, when we merely do a 
thing from being told to do it, by somebody ? 

36. How is that ? — 8. 

37. What does man's position, endowments, and destiny 
require of him ? 

38. Is it good to find out new laws of matter ? 

39. Who made those laws' 

40. Why do they no good to man till found out ? — 9. 

41. Then all those laws were made for man's good ; a 
part of which good man obtains, by discovering them ? 

42. Do God's laws ever change ? 

43. Name some of them? — 10. 

44. Are man's laws always the same ? 

45. How are human laws carried into effect ? 

46. Will they not act otherwise ? 

47. With whom are God's works and laws an important 
object of study ? — 11. 

48. Are you of that number ? 

49. Does man know all these laws without teaching ? 

50. What should he do, when he has learned them ? 

51. Always? should he neglect at no time ? 

52. Is it worse to disobey a law after, or before we know 
that law ? 

53. Why so?— 13. 
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QUESTIONS ON LESSON II. 

1. What two great classes include all created things? 

2. On what do plants and trees feed ? 

3. Do these become a part of the plant? 

4. How?— 14. 

5. Is it the same with wood, stone, and iron ? 

6. What is said about a table and a chair? 

7. What is the general form of a stone or pebble, be- 
fore it is washed down from the hills ? 

8. Is it still of the same form, after being rolled about, 
with many others, for a long time by the stream ? 

9. Will iron also wear away by using it? 

10. Can you give an example of this ? — 16. 

11. Then wood, iron, stone, &c, have no power to take 
up new matter to supply waste, or to grow larger ? 

12. What is said of all inanimate matter? 

13. Does the same law also govern animated beings ? 

14. On what do vegetable substances feed? 

15. Does the inanimate matter taken up by vegetables 
from the soil, water, and air, that surrounds them, still re- 
main inanimate? 

16. What do many animals feed upon? 

17. What effects do the laws of animal life produce, from 
the vegetables eaten by animals? — 17. 

18. What is here said of man? 

19. With what peculiar power is he endowed. 

20. Does man gain any particular good from this power 
of getting a knowledge of these laws ? 

21. Who created, and continues, these laws? 

22. Does their natural power depend on man? — 18. 

23. Can man deprive man of the just reward he ought 
to receive, for obeying them ? 

24. Is it right to do so ? 

25. Can human power destroy or subvert these laws ? 

26. What good does man gain by an acquaintance with 
the never-changing laws of his Maker ? 

12* 
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27. Does man know all God's laws ? 

28. Why not? 

29. What has he to do to gain a knowledge of a law 
not before known to man ? — 19. 

30. Whose means of happiness does this increase ? 

31. What branch of earthly knowledge is most important 
to man ? 

32. To whom is this really the case ? 

33. Has this knowledge always been within the reach 
of most people ? 

34. Why not? 

35. Have attempts been made to remove this evil ? 

36. When have they been made ? 

37. Were the attempts successful ? 

38. Who were the books chiefly written for ; adults, or 
young people ? — 20. 

39. How was the subject treated ? 

40. When are the laws of man's nature most active ? 

41. Are the consequences of disobeying those laws at 
that period serious ? 

42. More so than at other times ? 

43. What is said about the self-denial of pleasure ? 

44. And of bridling many of our strongest passions ? 

45. Are these things agreeable to youthful ardour? 

46. How can you best submit to present restraint ? 

47. Is it enough to know these laws, without also being 
trained to obey them ? 

48. What great principles are intended to be explained 
in the following Lessons ? — 22. 

49. In what manner is this attempt said to be made ? 

50. What should be our chief object, in connection with 
each law explained ? 

51. Should we try to get a lasting idea of the benefits 
to be thus gained, and of the ills to be avoided ? 

52. What shall we then know more about " chance" ? 

53. Why could we not see this before ? 

54. Is there a cause for every thing ? 

55. What are the chief causes of ill, to us? — 23. 

56. Why do we disobey God's just and holy laws ? 
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57. Will knowledge then prevent future ill to us ? 

58. Could a naturally bad constitution, be restored to 
perfect health, by the individual becoming wise ? 

59. Have any means been appointed for preventing such 
calamities ? 

60. Who is to blame if we neglect these means? 

61. Will you neglect getting to know, and trying to use 
all of them 1—24. 



QUESTIONS ON LESSON III. 

1. What is man? 

2. What are combined in man's structure 1 

3. In what way is man said to be superior to other 
creatures ? 

4. What aids much in giving this advantage to man ? 

5. Who originally fitted man to enjoy them ? 

6. On what do animals chiefly live 1 

7. Does this food influence them any way ? — '25. 

8. How does it best promote health and strength ? 

9. Whence can man obtain food? 

10. Who adapted the world for supplying it? 

11. Who gave man the necessary powers to get it? 

12. Is there any thing particular in the form and order 
of man's teeth, from those of other animals ? 

13. What number of teeth has man ? 

14. Has the first set of teeth in childhood the same num- 
ber in it as the second set? — 26. 

15. What should we do when eating our food? 

16. Why should we chew it so well ? 

17. Who should be most particular in doing this ? — 27. 

18. Could they do this without, or with bad teeth? 

19. Should this make us take care of our teeth ? 

20. Why so ? 

21. Is the mouth clean when we have done eating? 
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22. Where do little bits of food give uneasiness ? — 28. 

23. Why are the surfaces of the grinders uneven ? 

24. What is their number? 

25. Where are small bits of food liable to remain ? 

26. Should these always be cleaned away ? 

27. How?— 29. 

28. Is it well to do this before company ? 

29. When should the teeth be well cleaned ? 

30. What should they be cleaned with ? 

31. Any thing else occasionally? — 30. 

32. What is our food subject to do ? 

33. Is this the case before we eat it ? 

34. In what state will the food decay quickly ? — 31. 

35. Is it well mixed up when chewed ? 

36. What promotes its decay on the teeth ? 

37. Is not this bad ? 

38. Have some people living things in their mouths? 

39. Is it sufficient to clean them out occasionally ? 

40. What must be done to keep the teeth white ? 

41. Who made the laws by which food decays when it 
is left on the teeth ?— 32. 

42. Are all these laws good laws ? 

43. Is it sinful to disobey them ? 

44. Does it prevent pain to obey them always ? 

45. Is it not then very foolish to disobey them ? — 33. 

46. Who are fond of sweets, pastry, and such trash? 

47. Does taste give nourishment to the body? 

48. Who do we always find feeble and sickly ? 

49. Would you like to be so ? 

50. Can you be healthy, by always acting contrary to 
the physical laws of your nature ? 

51. What kinds of food adhere most to the teeth? 

52. Then these sweet kinds of food destroy both the 
appetite and the teeth. 

53. Will the pleasures of taste enjoyed for a short time, 
console you under the suffering caused thereby, or add to 
your pain ? 

54. Who gives us two sets of teeth ? 
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55. Who is to blame if we lose them by neglecting to 
4 h0S ,Vu h ' ngS Which P reserve 'hem best? 7 negl ° Ctlng t0 

56. Who will suffer for this neglect? 



QUESTIONS ON LESSON IV. 

we d 1 ; 3ft tir wdl masticated ° ur ^ ^ *° 

2. Where is the gullet ? 

3. Where is the stomach, and what is it for *— 35 

4. What is the form of the stomach when full' 
o. How is it when empty ? — 36. 

6. What forms the gullet, stomach, and intestines? 
'• wnat length are man's intestines '—37 
8. What is the entrance to the stomach called ' 
»• What is the passage out of the stomach called' 

W. Uoes any thing guard this passage ' 

1 1. Why is it thus guarded ?— 38. 

food'isSfoltd? 1 " 306 in the stomach immediate, y after 

If S here d ° es the gastric J uice flow fr om' 
digest trfood W ?° U,d ^ PkCe ^ thJS JUiCC dId n0t «". "> 

15. When is this fluid chiefly discharged ? 

16. What change does this produce ? 39. 

foou 7 ? D ° eS the gaSt " C JU ' Ce miX heSt With S0lid or li( l uid 

Jo" Jf hat effeCt has much fluid on di gestion' 

19. What becomes of the water after any food it con- 
tained has been extracted out of it by digestion ' 

20. Can a sponge still take up water after it is full ? 

i I. Is the absorbing power of the capillary vessels of the 
stomach nearly the same ? 

22. If more liquid is taken into the stomach than can be 
well absorbed, what effect does it produce ?— 40. 
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23. What happens when pure water enters the stomach 
during thirst ? 

24. What do other liquids require, before the water of 
which they chiefly consist can be thus taken up? 

of' ^L at becomes of an y ma"er they contained ?— 41 

26. What is alcohol or spirit found in ? 

27. What are its effects on organic substances ? 

28. Has it the same influence in the stomach ? 

29. Would you like the food you eat preserved ? 

30. Could the body be duly nourished and supported if 
our food remained undigested ?— 42. 

81. What is said to be a very wonderful process? 

, 3 3 8 ; *? man like,v t0 "^ent any plan for digesting his 
food before eating it ? 

33. If such a discovery was made, in what cases wou!<{ 
nt be useful ? 

34. Can we assist the stomach in digesting our food bv 
thinking about it ? 

35. What will prevent food from being digested in a 
healthy stomach ? — 43. 

36. How can you show the process of digestion ? 

37. What effect takes place on the hard lime soon aftei 
being placed in the water ? 

38. Could water or lime be used alone for the same pur- 
pose as both can, when formed into one substanee ? 

39. Will gastric juice or food alone nourish the body 
without being united into one substance ? 

40. What is digested food called ? — 44. 

41. Is a meal immediately changed into chyme? 

42. What effect does taking too much food produce ! 

43. What is the effect of taking too little food ? 

44. What is the consequence of allowing the stomach 
to remain long empty ? 

45. Is it well to eat in a great hurry ? 

46. Should the food be well masticated before going into, 
the stomach ? 

47. Why sol— 46- 
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QUESTIONS ON LESSON V. 

1. What should we do after eating when we are weak 
and tired ? 

2. Does any thing make this still more necessary ? 

3. Should mind and body then rest after eating ? 

4. Does it take much strength to supply gastric juice 
to digest food well ? — 47. 

5. Are we conscious of this by our own feelings ? 

6. "What will follow our working immediately after eat- 
ing, when nature's powers are very feeble ? 

7. When we are weak then, we cannot well do two 
things at once ? — 48. 

8. Is violent exercise good immediately after eating ? 

9. Can you give an example of its ill effects ? 

10. Who tried the experiment with two greyhounds? 

11. What did the physician do with the dogs? 

12. Which dog had digested the food given it? 

13. Why had running prevented digestion in the sto- 
mach of the other dog ? — 49. 

14. What effect has cheerful talk after eating? 

15. Does laughter over wine promote digestion as much 
as that proceeding from natural gladness of heart ? 

1 6. How can a hearty laugh promote digestion ? 

17. How can invalids also promote digestion? 

18. Should we sleep soon after eating? — 50. 

19. What kind of food is longest in being digested? 

20. Whether does a well or ill masticated dinner digest 
soonest ? 

21. Is digestion equally good in all stomachs? 

22. Or, in the same stomach at all times ? — 51. 

23. What is said about digesting the skins of fruit? 

24. How long is a mother's milk before it begins to be 
digested after entering the stomach of her babe ? 

25. Would the mother's milk digest as soon in the sto- 
mach of one of her grown up children ? 

26. Can the gastric juice digest things that are alive ? 
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27. What does it sometimes do after death ? — 52. 

28. Have all these facts been known long ? 

29. Who has contributed most of this knowledge ? 

30. By what means has he done this ? 

31. Who was shot in the stomach ? 

32. Did the wound heal in the usual way ? 

33. How, then ? 

34. Did it leave a passage into the stomach ? 

35. Could things be put in or taken out I — 53. 

36. Who put it into the mind of this American to do 
so much good to his race ? — 54. 

37 What is said of the ways of God's providence ? 

38. Does he sometimes employ apparently humble 
means for effecting his great ends ? 

39. Are our duties the same after as before God in his 
goodness thus reveals to us the mysterious workings of his 
great and unchanging laws'? 

40. When is our duty to obey these laws increased ? 

41. Repeat the concluding text? — 55. 



QUESTIONS ON LESSON VI. 

1. What is supposed to have been well done in the 
beginning of this Lesson ? 

2. What state should we be in to make sure of these 
processes being well done ? 

3. What is said of a valve or door ? 

4. What inquiry do we now pursue? — 56. 

5. Which way does chyme pass out of the stomach ? 

6. Can you name the valve which permits it to pass? 

7. Where does chyme go on leaving the stomach ? 

8. Where does the chyme soon arrive ? 

9. What does it receive here ? 

10. Whence comes the bile? 

11. Whence comes the pancreatic juice? — 57. 

12. Why are these two fluids poured into the chyme? 
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13. What effect do they produce in the chyme] 

14. Where does it soon arrive? 

15. Are there any passages out of the jejunum? 

16. Can you give their name? 

17. What are they for? 

18. Can you tell me why a chemical action was caused 
in the chyme by the bile and pancreatic juice? 

19. Do you now begin to see any particular object in 
all that you have previously described ? — 58. 

20. What are the lacteak for ? 

21. Do you still call the fluid they have received from 
the intestines, chyme ? 

22. What does chyle pass through in the mesentery ? 

23. Where does chyle go, on leaving the mesentery ? 

24. Does it meet with any other fluid in the receptacle 
of the chyle ? 

25. Where does lymph come from? — 59. 

26. What colour is chyle after it receives lymph? 

27. Where does the chyle go next? 

28. How thick is the tube called the thoracic duct ? 

29. Which way does this tube go? 

30. Does it pass alongside of some particular artery ? 

31. Into what vein does it pour the chyle ? 

32. Is there any particular bone over the place where 
the chyle thus enters the venous blood ? — 60. 

33. Can the food and drink we take give us strength in 
any other way than by going through this process ? 

34. What is the blood here called ? 

35. Is it important each part of the process, by which 
our blood is made, should be well understood ? 

36. What is shown in Fig. 2, to make this clear? 

37. Is any particular instruction given about the position 
of this, and all the other figures, used to illustrate the vari- 
ous Lessons ? — 62. 

38. Is Fig. 2, here used for any other purpose ? 

39. What is the stomach said to be doing ? 

40. Through what valve do its contents pass ? — 63. 

41. At which extremity of the stomach is it placed ? 

13 
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42. Name the first portion of the intestines ? 

43. What arc next seen, distilling their juices into the 
chyme ? 

14. Name the second portion of the intestines? 
45. Is it remarkable for any openings in it ? 
16. Are they small or large? 

47. What are they for ? 

48. Can you tell their names? 

49. What do they absorb from the chyme? 

50. What becomes of the chyle after it is extracted by 
the lacteals from the chyme in the jejunum? 

51. Does any change take place in the chyle, while pass- 
ing through the mesentery? 

52. Where does the chyle go next? 

53. Do you recollect what colour it becomes, in the re- 
ceptacle of the chyle ? 

54. Is it joined by any other fluid here ? 

55. Which way does the chyle go now? — 64. 

56. What does the thoracic duct do with the chyle ? 

57. Is digestion alike in all persons ? 

58. What is said of the ploughman ? 

59. What is said of the dyspeptic invalid ? 

60. Whose stomach is difficult to stay ? 

61. Whose appears almost dormant? — 65. 

62. Is the proportion of matter taken up from the chyme 
by the lacteals always the same? 

63. What is said of the gluttonous gourmand? 

64. Is any remark made of the hard-working man ? 

65. What is said about cases of actual starvation ? 

66. Can you name two cases here said to be hurtful ? 

67. Which of them is painful and soon fatal ? 

68. What is said about gluttony ?— 66. 

69. What is the effect of forcing nature too far ? 

70. Can health and strength be secured by always taking 
a proper proportion of food and drink? 

71. What is said of a due supply of these? — 67. 

72. Can chemists detect any difference in chyle made 
from rich or from poor food ? 
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73. What is nature here said to do ? 

74. Can you tell me any thing particular about a pennv 
dinner of potatoes ? 

75. What is said of the guinea dinner?— 68. 

76. Is any thing said of the chyme not required for any 
purposes of health and strength ?— 69. 

77. What is said about the laws that regulate and govern 
all within us ? 

78. What is the valve? 

79. Can you tell the properties of the juice and bile! 

80. What are the minute vessels said only to do ? 

81. Is any thing said about ten thousand tubes? 

82 Can you repeat the two questions which conclude 
this Lesson, or their meaning ? — 70. 



QUESTIONS ON LESSON VII. 

1. What is now to be shown about the blood? 

2. What may it be said we have already seen ? 71. 

3. Is blood like that from which nature makes it? 

4. How many kinds of matter does blood contain? 

5. What else is named as consisting of 26 ? 73. 

6. When shall we cease to be surprised at so many 
kinds of matter being in the blood ? 

7. What proportion of water does it contain ? 74. 

8. What is the second substance named ? 

9. What is its appearance ? 

10. In what does it seem to float, after blood has been 
some time cool ? 

11. What does the clot contain? 

12. What is made from fibrine ? ' 

13. Does the clot contain any thing else? 

14. What does serum consist of? — 75. 

15. When was a large proportion of the clot said to be 
m a liquid state ? 

16. What is observed in blood with a microscope? 
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17. What do the numerous small globules float in ? 

18. Can you tell what causes the colour of the blood? 

19. Of what form are the red globules] 

20. Can you state about what diameter they are ? 

21. What has science been able to do at them ? 

22. What is found inside these minute globules ? 

23. How big are the white grains found inside them? 

24. What do they slightly differ from in the kind of 
matter they contain ? — 77. 

25. What proportion of the blood is water ? 

26. What proportion is hsemaline ? 

27. What proportion is albumen ? 

28. How much fibrine does the blood contain ? 

29. What proportion is crystallized fatty matter? 

30. What proportion is oily matter? 

31. What proportion is extractive matter, soluble in al- 
cohol and water ? 

32. How much is albumen combined with soda? 

33. How much is chlorurct of sodium and potassium, 
alkaline phosphate, sulphate and sub-carbonate ? 

34. What proportion is sub-carbonato of lime and mag- 
nesia, phosphates of lime, magnesia and iron, peroxide of 
iron ? 

35. What proportion of other substances? — 78. 

36. Are all these substances necessary in the blood ? 

37. What is said about bone and flesh, muscle and fat, 
tendon and nerve, nails and hair? 

38. Are these all made from the blood ? 

39. Could they all be made of one kind of matter? 

40. Are you still surprised at so many kinds of matter 
being in the blood ?— 79. 

41. Do you think it necessary for health, that each sub- 
stance should be in the blood in due proportion ? 

42. From whence can nature obtain them? 

43. What is the consequence of their not being supplied 
in due proportion? — 80. 

44. Does forcing too much on nature do harm ? 

45. What also produces nearly the same effect? — 81. 
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46. Are all kinds of matter the blood contains in small 
particles 7 

47. What good does this do 7—82. 

48. What would be the effect of this not being so 1 ? 

49. What reflection does a consideration of all these 
arrangements for our health and happiness produce 7 

50. Repeat the two questions ending this lesson 1 ? 

51. What answer do you give to the first of them 7 

52. What do you reply to the second question 7 — 83. 



QUESTIONS ON LESSON VIII. 

1. From whence does the blood flow 7 

2. Is it made there 7 

3. How then does it enter the heart 7 

4. How does it leave the heart 7 

5. Into what docs the blood flow from the heart 7 

6. What name is given to the tubes or vessels through 
which the blood flows back to the heart 7 

7. Have you any particular name for this flowing of 
the blood to and from the heart 7 — 84. 

8. Can you tell me the form of the heart 7 

9. Are its sides round or flat 7 

10. Is it thickest at the top or bottom 7 

11. What colour is it, white, black, or brown 7 

12. Where do you often see hearts hanging up7 

13. To what animals did they once belong, think you 7 

14. Is the heart a solid body 7 

15. How many hollow places are there in it then 7 

16. What are they called 7 

17. Are there any openings or doors in them 7 

18. How many in every human heart 7 — 85. 

19. What names are given to the two veins by which 
the blood passes from all parts to the heart 7 

20. What part or cavity of the heart do they discharge 
the blood into 7 

13* 
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21. What is there at the mouth of each vein ? 

22. Are these valves formed in any particular way ? 

23. Will they let blood come out by the way it enters 
the heart ?— 86. 

24. What forms the inner boundary of the right auricle 
of the heart ? 

25. What does this partition contain? 

26. What is this valve for? 

27. What is the cavity called into which the blood 
enters, through this valve ? 

28. Where does the blood now go from the heart ? 

29. What does it pass through in going from the right 
ventricle to the lungs? — 87. 

30. When the blood has done its offices in the lungs 
where does it go? 

31. How does it return to the heart? 

32. Which side of the heart does it enter? 

33. Name the cavity that now receives it ? — 88. 

34. What is the fourth cavity in the heart called ? 

35. How does the blood pass from the third to the fourth 
cavity ? 

36. Is this valve in a thick or thin wall ? 

37. Why is this the strongest part of the heart? — 89. 

38. What organ of the body is most necessary ? 

39. Which is least under the power of the will ? 

40. Is the heart often diseased ? 

41. What protects it from accidents? 

42. Where is the heart situated ? — 90. 

43. In what peculiar manner are its valves formed? 

44. Why are the aorta and branches called arteries ? 

45. Of how many coats are they formed ? 

46. Which of these coats is the least elastic ? 

47. How does this sometimes prevent death? — 91. 

48. Are the arteries important vessels? 

49. How does nature protect them from injury ? 

50. Do they run crooked in the body ? — 92. 

51. From whence do the arteries spring? 

52. In what form does the chief artery rise and proceed 
on its course ? 
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53. What are the first branches it sends off called? 

54. To where do they go ? 

55. Where do the subclavian arteries go to ? 

56. To what part do the vertebral arteries gol 

57. Where docs the main artery now pass down ? 

58. What does it pass through ?— 93. 

59. Where does the chief artery divide into two! 

60. What is sent off along the course of the arteries? 

61. What are small arteries sent oil" for ? 

62. What parts do they supply with blood ? 

63. Can any part get blood from other sources? 

64. Do (he arteries get smaller as they extend ? 

65. What are they likened to ?— 94. 

66. In what class of vessels do they terminate ? 

67. Where do we next find the blood ? 

68. What do the veins do with the blood? 

69. Where do they terminate? — 95. 

70. Of how many coats are the veins formed? 

71. Are they as elastic as those forming the arteries? 

72. Is there any thing in the veins besides blood ? 

73. Why are these valves formed in the veins ? — 96. 

74. Do veins and arteries run near together ? 

75. Which of them bring blood from the heart ? 

76. Is there any difference between blood in the veins, 
and that in the arteries? 

77. Which contains the bright red blood ? 

78. Is arterial blood in the lungs the same colour? 

79. Where shall we see the cause of this ? — 97. 



aUESTIONS ON LESSON IX. 

1. Do you clearly understand the way in which blood 
is made ? 

2. Does it contain various kinds of matter ? 

3. How many ? 

4. In what vessels does it move to and from all parts ? 
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5. Knowing these things well, what are we better pre- 
pared to do 7 

6. Is it important we should understand this? — 98. 

7. At what point of the circulation shall we begin? 

8. What docs section GO tell us?— 99. 

9. How shall we best make the course of the circula- 
tion clear? 

10. Does this figure show the circulation of the blood 
just as it is in the body ? — 100. 

11. Which point do we now commence with ? 

12. What are the two great veins said to do ? 

13. How do they pour the blood into the heart? 

14. Into what part of the heart? 

15. Where does blood go from the right auricle? 

16. Through what does it pass? 

17. Could it come back that way ? — 101. 

18. What occurs in the right ventricle of the heart 
every time it is full of blood ? , 

19. Which way does the blood then pass ? 

20. Is the blood sent to every part of the lungs? 

21. For what purpose? — 102. 

22. In what do the branches of these arteries end? 

23. What takes place in the pulmonary capillaries? 

24. How thick are the coats of the air-cells ? 

25. What passes through them out of the blood? 

26. What passes out of the air into our blood ? 

27. Do these causes produce any change in the appear- 
ance of the blood ? — 103. 

28. What purpose is the blood now fit for ? 

29. What vessels receive the blood from the pulmonary 
capillaries ? 

30. Are they small or large ? 

31. Do they continue thus small? 

32. Where do the pulmonary veins take the blood ? 

33. How do they discharge it into the heart? — '104. 

34. What part of the heart does it now enter ? 

35. Does it remain long there ? 

36. Where does the blood now pass to? 

37. How does it pass from the left auricle ? 
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38. Can it return again the same way? — 105. 

39. What takes place when the left ventricle is full ! 

40. What does the lowest point of the heart do ? 

41. Does any thing now pass out of the heart? 

42. From what part of the heart? 

43. Where does blood go from the left ventricle? 

44. Which is the strongest part of the heart ? 

45. Why is it the strongest? — 106. 



aUESTIONS ON LESSON X. 

1. What does each tidal gush of blood do? 

2. Under what three forces is the blood urged on in its 
course through the arteries ? 

3. Name the first, the second, and the third ? 

4. Is the sudden impulse of the heart felt anywhere? 

5. What use do medical men make of the pulse ? 

6. How often should it beat in a minute? — 107. 

7. When is blood sent to the lungs? 

8. Why is it sent to the lungs? 

9. Of what particular form are valves in the heart? 

10. What are their duties? 

11. Do they perform those duties well? 

12. What, both while we are sleeping and waking? 

13. Do we need to tell them to do their work ? 

14. Do you perforin all your duties so well? 

15. Why not?— 108. 

16. What do all the arteries terminate in? 

17. What do these capillary vessels form? 

18. What is their duty and office ? 

19. Do they give the right kind of matter to each? 

20. Have you read again sections 73 to 83 ? 

21. Whence does nature get all her supplies for sus- 
taining and building up the body? — 109. 

22. Can she draw support from any other source? 

23. What is here said about our bodies ? 
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24. What is said of each pulsation ? 

25. What kind of matter is sent to each part? — 110. 

26. Does any tiling else take place while the blood is in 
the capillary vessels ? 

27. What does the blood receive ? 

28. What then becomes of these waste particles? 
21). What is said about blushing? — 111. 

30. Is the blood long in the capillary vessels? 

31. What vessels is the blood now seen to enter ? 

32. Are they large or small here ? 

33. Has the blood still the same appearance it had ? 

34. Is it still fit for the purpose of life?— 112. 

35. What are the veins like at first ? 

36. Do they continue so fine ? 

37. How does the blood flow in the veins ? 

38. What now becomes of all the blood ? — 113. 

39. What does this appear much like ? 

40. What is a main pipe for ? 

41. What is a small pipe for ? 

42. What is this similar to ? 

43. Where do we next find the water? 

44. Is it still as pure as before? — 114. 

45. About how often does the pulse beat each twenty- 
four hours ? 

46. About how much blood passes through a man's 
heart in that time? 

47. What is now our reflection ? 

48. Do these feelings fill your mind? — 115. 

49. What tends to increase these feelings? 

50. When was the circulation of the blood first made 
known to man ? 

51. Whom did God make the means of its discovery ? 

52. Did Harvey cause the circulation of the blood? 

53. Then he found out that it did circulate ? 

54. When did he first teach this ? 

55. How was his teaching received ? 

56. Was this right or wrong ? 

57. Could we have heard or read of the circulation of 
the blood had we lived before 1616 ? 
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58. What feeling should this cause in our minds ? 

59. Is that the case ? 

60. What is said of our responsibilities? 

61. Repeat the two last questions of this lesson. 

62. What answer can you give to the first of them ? 

63. What do you say to the last question? — 116. 



QUESTIONS ON LESSON XI. 

1. Which is one of the most constant signs of life ? 

2. What do few people know? — 117. 

3. What do many think their breath is only to do ? 

4. What must we first do to understand this clearly? 

5. What is employed in respiration? 

6. Where does the breath pass down ? 

7. Is it a firm tube ? 

8. What is it composed of? 

9. Where is it situated ?— 1 18. 

10. Is there any thing at its lower end ? 

11. What are the lungs for? 

12. Of what do they consist? 

1 3. How are they fed with air ? 

14. Are the lungs filled with air like a bladder? 

15. Is the air in the lungs in one or many parts 1 
16. .Are the lungs filled with air in every part? 

17. What are the ends of the air-tubes like ? 

18. What do they terminate in? — 119. 

19. How large are the air cells? — 120. 

20. Where do we get the air we breathe ? 

21. How high does the atmosphere reach? 

22. Can we see the air we breathe ? 

23. Is the vapour you sometimes see in breath, air? 

24. Can we feel it ? 

25. What kind of substance is the air? 

26. What is it of vital importance to ? 

27. Of what kinds of matter is it made ? — 121. 
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28. Are any other substances ever found in it? 

29. What does it receive from land and water ? 

30. What does it receive from plants and vegetables? 

31. Whence does it receive noxious vapours? — 122. 

32. In what state is it after crossing a sandy desert? 

33. What may we say the air generally consists of? 

34. What proportion of Nitrogen docs it contain? 

35. What proportion of Oxygen ? 
3G. How much Carbonic acid gas? 

37. Is air in a close hot room thus composed ? 

38. What kind of air have we been describing? 

39. Does air fill most space in hot or cold weather? 

40. What expands air?— 123. 

41. Is air still the same after it is breathed? 

42. What does it lose in being breathed ? 

43. What does it receive while in the lungs? 

44. Has it gained any thing else? — 124. 

45. Can you prove expired air has been altered? 

46. What sort of water would you prove this with ? 

47. What would you first do with the water? 

48. Docs it change by blowing unbreathed air in it? 

49. What effect does blowing your breath into the lime- 
water produce? 

50. Why does it cease to be clear as before? — 125. 

51. What changes little in the air we breathe? 

52. Will nitrogen sustain animal life ? 

53. What takes place when oxygen is used from air ? 

54. Is any thing here said to be fatal poison ? 

55. What law is here certain? — 126. 

56. How much air does a man take at one breath? 

57. Does he take no more than a pint in sighing ? 

58. Why does he take more then than usual ? 

59. How much air does a man breathe in 24 hours? 

60. What can we learn better now? — 127. 
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QUESTIONS ON LESSON XII. 

1. Wheue does every breath we draw go ? 

2. About what size are the air-cells in the lungs ? 
J- Of what are these cells formed » 

5 WnS * ** Ski « f ° T T nS tUe air " CeIIs covere ^ ^ ? 
5. What do these fine threads contain ? 

7' w, 1° eS this Venous blood come from ?— 128 
7. What takes place when air enters the lungs' 

and ;Z»i z:rr pass through to enter the hi °°*> 

,J ?J? u es thi f make any change in the blood ?— 129 

11 Zul ° eS bl00d s ° when thus changed? 

1 1. What then becomes of the air ? 

12. What is said about streams of blood and air' 

if" S/u y °? read S6CS - 101 to 113 over again ?-130. 
14. What do you take out of air by breathing it » 

« wu g ° J ° d t0 breathe air after il h as lost its oxygen 1 
lb. What do we put into air by breathing it » 

17. Is it good to breathe air that is full of carbon » 

18. In what state is air in a close room or populous 

To' wf e many pe ° pIe ' cattIe ' &c - are breathing ' 

19. Who does, and ever will, do all things well?— 131 

20. Do vegetables take any thing out of the air ? 

21. What do they set free when they absorb air * 

22. Is the air better then for man to breathe? 

23. Who made winds to blow ? 

24. Can you name any particular good they do ? 

25. Do they improve man's health ? 

26. What return do some men make for this?— 132. 

27. Can you name any other law of respiration ? 

28. When we take oxygen out of the air we breathe 
how much carbonic acid do we put in the place of it ? 

29. How much oxygen do plants set free in the air 
Irom which they take the carbonic acid ? 

30. Who then mutually purify air for each other? 

31. Could animals exist if there were no vegetables? 

1 A 
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32. What promotes the health of both animals and 
vegetables ? — 133. 

33. Is it pleasing to see so many of God's laws work 
together for good to man ? 

34. What does man expire into the air ? 

35. Is this matter made use of afterwards ? 

36. What distributes oxygen and carbon over every part 
of the earth 7—1 34. 

37. Do we always use an equal quantity of oxygen ? 

38. Does a citizen use most oxygen when at home, or 
in the country ? 

39. When do we use most oxygen from air ? — 135. 

40. What do all these laws and facts prove to us ? 

41. What needs preparing for its office in the lungs'? 

42. Will bad air do this well ? 

43. Can it be well done, if we prevent air from going 
freely into the lungs? — 136. 

44. What should we do to get fresh air ? 

45. Should the rooms we occupy be aired or not ? 

46. What do we require when sleeping? — 137. 

47. Can we have good air with close bed-curtains ? 

48. What situation should we avoid if possible ? 

49. Is it well to allow any thing to remain near our 
home that will make the air foul? 

50. Why should we often walk out? — 138. 

51. What are these means well adapted for? 

52. In what part of a town do most deaths occur ? 

53. Is there any difference in the healthful tendency of 
employments ? 

54. What kinds are the best for health?— 139. 



QUESTIONS ON LESSON XIII. 

1. Is it enough that we try to get pure air to breathe ? 

2. What else should we do ? 

3. What is it very fashionable to do ? 
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4. This matter should then be made very plain ! 

5. What shall we afterwards have to choose between ! 

6. What is said of the god of fashion ! 

7. Does the Lord of heaven and earth change thus ? 

8. What is here said of Himl — 140. 

9. What are the lungs chiefly composed of? 

10. What takes place when the lungs receive air"? 

11. What is said to be the extent of surface of the in- 
side of all the air-cells 1 — 141. 

12. What are you advised to do that you may get a 
clear idea of the nature and offices of the lungs ! 

13. In what state is it best to get the lungs of a sheep ! 

14. If we cannot get them warm, what then ! 

15. What is their general colour ! 

16. Is any thing with the lungs! 

17. By what is the heart suspended ! — 142. 

18. What effects does blowing a breath of air into these 
lungs produced — 143. 

19. What takes place on letting the air out again 1 ? 

20. Is doing this often like any natural action 1 

21. How can you see the air-tubes and cells? — 144. 

22. What should be done next ! 

23. Can you blow air in as well as before 1 

24. Is it possible to fill all the cells with air now ! 

25. What is the effect of pressing the lungs ! — 145. 

26. How is the human chest formed ! 

27. What does it contain! 

28. Is the top or bottom of the chest widest!— 146. 

29. Do you think any body's chest is made too large ? 

30. Did you ever see any one tie their chest up ! 

31. Could they breathe as well, think you!— 147. 

32. What is thus crushed together ! 

33. Do not you shudder to see such deformity ! 

34. Can you repeat the questions in this section ! 

35. What answer do you make to them ! — 148. 

36. Is it a sin thus to deform our bodies ! 

37. What are the effects of tight lacing ! 

38 Do we grow as well with impure as pure blood! 

39 What lessens the ill effects of this practice !— 149. 
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40. What is here said to be impossible? — 150. 

41. Can those who are laced tight make any sudden 
effort as well as if they allowed their lungs fair play? 

42. What often causes fainting? 

43. How can you prevent a horse from kicking ? 

44. Why will this chain prevent it? — 151. 

45. Why do those who lace tight generally faint in a 
crowded room? — 152. 

46. What effect is produced on those vessels that are 
thus prevented from doing their natural duty ? 

47. What often causes consumption ? — 153. 

48. What should death in these cases be called ? 

49. Tell us now, whom you will serve and obey ? — 154. 



QUESTIONS ON LESSON XIV. 

1. Wiit should we pause here a little? — 155. 

2. What have we seen of the laws of God? — 15&. 

3. By whose will and laws do our bodies grow ? 

4. Why does clothing keep us warm ? 

5. Coald it do so unless God had made this one of his 
natural laws? 

6. Who orders every breath we draw ? — 157. 

7. Can we alter or mend these laws ? 

8. Can you remember this when you are tempted to 
disobey any of God's laws? — 159. 

9. What does section 159 tell you to do? 

10. Well, let us hear you then * 

11. What answer can you give to the two questions in 
this section? — 159. 

12. What are we quite certain of? — 160. 

13. What have we thus far been chiefly doing? 

14. In what does man differ little from animals? — 161. 

15. What must we now proceed to do? 

16. How is man a sensible being? 

17. How is man a rational being ? 

18. What enables man to reason on things ? — 162L 
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QUESTIONS ON LESSON XV. 

1. Br what means can you feel any thing? 

2. Can things that have not life feel ?— 163. 

3. What is the cause of this difference ? 

4. Which is the organ of sensation? 

5. What are nerves for ? — 164. 

6. What do they contain ? — .165. 

7. What may a nerve be compared to ? 

8. Of what kind of matter do the nerves consist ? 

9. How do they generally run in the body ? 

10. Are both cords of a pair of nerves alike? 

11. Who made this discovery? — 166. 

12. Where is the brain ? and what does it consist of? 

13. What protects and covers it? 

14. Of what colour is it? 

15. Are there any cavities in it? 

16. Do these cavities contain any thing? — 167. 

17. From whence does the spinal cord descend? 

18. What may we consider this as being? 

19. Name one of the most important things belonging 
to the nerves. — 168. 

20. What are the largest class of nerves for? 

21. What is the optic nerve for? 

22. What does the auditory nerve enable us to do? 

23. What gives us the sense of smelling ? 

24. Is it certain what nerve gives us taste? — 169. 

25. Name the upper part of the spinal marrow. 

26. Name the upper and largest part of the brain. 

27. Where is the cerebellum? — 170. 

28. Can you make out the nerves on Fig. 10? — 171. 

29. Which sense may be considered the most curious? 

30. Can you describe how it is we see things ? 

31. What is half an inch in diameter? 

32. What is the 5000 part of an inch broad? — 172. 

33. What is the external ear for? 

34. What fills the drum of the ear ? 

14* 
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35. How is sound conveyed to the brain? — 173. 

36. What may we consider taste and smell to be ? 

37. Where do the ends of the olfactory nerve ramify? 

38. How is the sense of smell conveyed to the brain ? 

39. Where does the nerve of taste ramify ? 
4(1. How do we feel the sense of taste? — '174. 
4 1 . What is here said God has done for us ? 
4'Z. What is treasured up in the brain? — 175. 
4:3. For what purpose is this done ? 

44. Is the organ of mind like a common storehouse? 

45. Why do you think it is not? 

46. What does it consist of then, think you ? — 176. 

47. How many of these organs are in the brain ? 

48. What science teaches this ? — 177. 

49. What is sufficient for our present purpose ? 

50. What is God here said to have given us? 

51. Are feet for the same purpose as hands? 

52. Do we love with the same mental powers we hate ? 

53. Have you a infill to use either the good or the bad 
powers of your mind ? 

54. Which is the most sure way to be happy here ? 

55. What should be properly trained and used? — 178. 

56. Can you repeat what is said in section 179? 

57. What say you to the question " Will you" ? 

58. What is said of the next three lessons? — 179. 



QUESTIONS ON LESSON XVI. 

1. What is supposed in the beginning of this lesson? 

2. What do we now proceed to do ? — 180. 

3. What is here said about food and eating? 

4. Why should meals be regular ? 

5. When ought our food to be most nutritious? — 181. 
G. What is said about drink? 

7. Which is the best rule for drinking ? 

8. What is said of water and milk ? 
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9. Why should spirits not be drunk ? — 182. 

10. What is as needful for health as food and drink? 

11. Why is exercise so necessary? 

12. Cannot the blood be oxygenated by breathing 
juickly, without taking exercise? — 183. 

13. What is the effect of those who take little exercise 
iiaking any sudden exertion? 

14. Is a well exerted body liable to this evil ? 

15. What is labour here said to be ? — 184. 

16. What have those to do who need not to labour ? 

17. What should be often done to the skin ? 

18. When is it best to sponge all the skin ? 

19. What effect does this produce ? — 185. 

20. What is here said of rest, amusement, and sleep ? 

21. What ill effects are certain to come in time ? — 186. 

22. What parts of the body do all these laws affect? 

23. If a limb be long unused, what harm is done ? 

24. Can you give any example of such a case? 

25. What flows freely to a well-Used limb ? 

26. Does this produce any good effect? 

27. What should we take care not to do? — 187. 

28. Can you give any examples of these laws ? 

29. Do these parties become active or strong by regular 
or by occasional labour ? 

30. What have they to get a proper supply of? — 188. 

31. What is youth the best time for? 

32. What comparison is made here ? — 189. 



QUESTIONS ON LESSON XVII. 

1. What applies with equal or greater force to the 
mind than to the body ? 

2. Where is the organ of mind situated ? 

3. What partakes of the same qualities as the brain ? 

4. May we expect to find a good, strong mind, in a 
weak, idle brain? — 190. 
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5. Is each organ of the brain governed by these laws? 

6. What is the brain made from ? 

7. What is said of strength, activity, and dulness? 

8. What do some people use for bad purposes] — 191. 

9. Did you ever see a giant or a dwarf"! 

10. Do you think there are also great and little minds? 

11. Can you give any examples of them? — 192. 

12. Where do the best powers of the mind dwell ? 

13. Can we ensure their growth and activity? — 193. 

14. Can the minds of idiots be improved ? 

1 5. Is this often the case ? 

16. Why are they not improved ? — 194. 

17. What answer can you give to the two questions ? 

18. How can the most feeble powers be improved ? 

19. Whom has God set over you to guide you? 

20. What is lost for ever, if once lost? — 195. 

21. What ought you now to exclaim? 

22. Have you neglected, or disobeyed God's laws ? 

23. What would you like your teacher to do now ? 

24. Do you really wish to improve your mind? 

25. Can you do this by other people's help alone? 

26. What else is required? — 197. 



QUESTIONS ON LESSON XVIII. 

1. What should be done first? 

2. Can you tell why you have thus far done so little to 
improve your mind ? 

3. What is now partly removed ? 

4. What docs a close examination show you ? — 198. 

5. What has God, for wise purposes, given you ? 

6. Is it easy to subdue these animal passions? 

7. Under what control should they be kept ? — 199. 

8. Why has God made it pleasant for us to eat? 

9. Are we sent here only to eat and drink ? 
10. Which is according to God's law ? 
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11. Would any ill follow perverting these laws'? — 200. 

12. What is here seen to be necessary ? 

13. How should moral control be exerted'! 

14. Does any feeling ever oppose moral control! 

15. Which power should be the master? 

16. What fact should be kept always in mind ? 

17. What follows the exercise of any animal passion? 

18. How do the moral powers become weak? — 201. 

19. Can you give a reason why the mind admits of so 
much improvement in youth ? — 202. 

20. What causes a healthy flow of blood to the brain ? 

21. Does this produce any good effect? 

22. What can grow quickly or slowly ? — 203. 

23. Can it do so through life ? 

24. Why does this power of improvement cease ? 

25. What should be done before it ceases? 

26. What powers of the mind should be cultivated? 

27. Which should be kept under restraint? — 204. 

28. What is the consequence of your neglecting this? 

29. Does much harm follow our over-indulgence of the 
animal propensities? 

30. For whose hands would this be making rods? 

31. Would he use the rods you make for him ? 

32. Through what medium would he use them ? — 205. 

33. What should we now hope ? 

34. Whose blessing will be necessary ? 

35. On what human means should we ask this bless- 
ing? 

36. What have we been trying to make plain ? — 206. 

37. What should never be forgotten ? 

38. What kind of obedience is not enough? 

39. Is there any thing God will not have ? 

40. Should all God's laws be kept by every one? 

41. How long should they be obeyed ? — 207. 

42. What cannot man do for man? 

43. Is any one exempt from obedience to God's laws? 

44. What must all do, who wish to be happy here ? 

45. What should be duly exercised every day ? — 208. 
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46. Are not those very easy conditions] 

47. What does God seem to say to man 1 

48. What is at first hard to our carnal nature 1 

49. Will it continue so, if we persevere ? 

50. What should now be our earnest prayer 1 — 209. 
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Abdomen described 200,292 

'• view of the 294 

A cause for every disease- -215 

A cause for every thing 23 

Adults, instruction for 211 

Affections described 309,310 

Air-cells of the lungs • -103, 128, 
129, 141, 153 

Air, composition of 121 

" how purified 132 to 136, 

and 340 to 344 

" necessity of 136 to 139 

Albuminous food 219, 229 

Alcohol, bad • -4S, 182, 240, 241 
Amusements, comparison 

of 335 to 339 

" necessity of 186 

" how to choose • -139 

Animal heat described 305 

" life 17,132 

" passions, use and 

abuse 199 to 205, 216 

Animated matter 14 

Ankle, bones of the 257 

A noble public example- • • -343 

Aorta, the 60, 89,91 

" view of 63, 87, 100 

Arm, bones of the 256 

Arteries described • • -84, 91 to 94 
Ass, example of endurance- -233 

Atlas, cervical vertebra 252 

Auricles, the 86-89, 101-105 

Auditory nerve- • • -169, 171, 173 
Austrian useful classes 338 

Back-bone 251 to 254 

Bile, its use 57, 64, 284, 285 

" described 297 

Bilious temperament 304 

Blood, arterial and venous 

97, 112, 129 

Blood, circulation of • -98 to 116 

" circulation, cause of 107 
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Blood circulation, discovery 

of 116 

" summary of 113 

described 71 to 97 

every part made 

from 79, 94, 110, 111, 236 
flows the right way • • -90 

globules in the 77 

purified 103, 129, 184 

how healthy ■ • -181 to 189 
kinds of matter in • • • -73 
to 79, 237 to 240 

Bone, composition of 246 

Bones described 246 to 258 

" and joints 248 

" cuts of the 250 to 253 

!i in youth, age, &c- •• -246 

" of the arm 246 

" of the chest 255 

« of the feet 257 

" of the hand 2-56 

" of the leg 257 

" nature and form of- -253 

" total number of 247 

" uniting of broken- •• -247 

Bowels described 290 

" ■peristaltic action of- • -69 

'■ their office 297 

" view of 294 

Brain described 167 to 178 

" has distinct parts ■ ■ • -176 
•' large or small- -191 to 197 
" made from blood • ■ • -189 

" organ of sense 104 

« view of l™ 

Breathing, organ of 119 

Bronchi air tubes 120 

Capillaries 103,109,128 

Casein, properties of- • -268, 278 

Catechism, how used 324 

Cerebrum, view of 170 

Certbellum, view of 170 

15* 167 
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Section, 

Cervical vertebra 251 

" cuts of 252 

:. deformity of- -147 to 164 

" how formed I 46, 255 

" view of 255, 294 

Lng food well 27 

Christian principle 320 

Chyle, making of 59 

progress of 60, 64 

( 'i'ljme, making of 14, 45 

progress of 63. 04 

( .rrulation of blood- • -98 to 110 
Civilization, effect of- • .306, 308 
Clavicle, or collar-bone • 
Clean the teeth well • ■ -30, 32. 34 

Cleanliness 185, 282, :i40 

Clothing in cold and hot 

weather 305 

Colds prevented • • •185, 282, 345 

Colon, described 2!U) 

Colour of the skin 295 

Cow. example of 233 

Cranium or skull 107, 250 

Cutirle or scarf skin 295 

Cutis or true skin 290 

Death, benevolence of- 314 

" of a good man-- -314, 315 
" premature I -0 

Deformed waist 147 to 154 

" spine 271 

Diaphragm described 283 

Digestion, differences in- ••■65, 
oo. 6 

" explanation of 44 

" how promoted 50 

" impeded by spirils ■ • -42 
" impeded by too much 

liquid •••40,41 

" of a mother's milk • ■ '52 
" animal food •••51, 218 
" bacon, its time- ■ ■ -221 
" barley and beans 223 

" beef, its time 218 

•' brains of sheep- ■ -219 
" bread, its time- • • -223 
' carrot, its lime • --224 
" cheese " ••■ -222 
" chicken <: ■••■220 
" duck " ••••218 

" eggs and fish 219 

" fowl " •■■■21- 

" gristle < : ••-•218 
; ' liiii.b and mutton- -218 
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Digestion of oysters, its time 219 

" pork " ....981 

" potatoes " 223 

" rice and sago- • -223 

" soup " 213 

' ; tapioca " 223 

" tripe " 220 

" turnips " ■ • • -224 

" veal " ----220 

" venison '* • • • 218 

" w li'. -it cake • ■ • -223 

" process of 36 to 55 

Dinner, at Id and guinea • • -68 
Disease, causes of- • • 239 to 242 

contagious • • • -124, 336 

i: how cured • -241 to 244 

Dorsal vertebra described • • -2").; 

Duodenum, its use, &c- -57, 290 

Ear described 173 

il drum of 173 

Eat to live 199 to 201 

rest after 47 to 49 

I to sleep after- •• -50 
" live chiefly by •• -25, 26 

l: too much 45, 40 

Electric telegraph 5,105 

•his of mind Ill, 309 

English useful classes 337 

Esophagus or gullet 294 

I s 1. 269. 

270, 280, 281, 298 

Experiments on digestion • • -44 

" of Dr. Beaumont- • -53, 

51, 217, 228 

" on air 125 

" the. lungs 142 to 145 

" milk 20m. 278 

" two greyhounds 49 

Bye described 172 

Eyes of woman 306 

Farinaeious food 223, 229 

Fat and feebleness 278 

" how absorbed 

gained 282, 290 

" makes no strength 2G7 

Fibrinous food 218, 229 

Food, well masticated- - • -27, 46 

" nourishing 181 

" selection of 217,229 

Foot, bones of the 257 

French useful classes 333 
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„ ... . . Section. 

Galileo, opposition to 213 

Gall-bladder, its use 57,286 

Gardens for the people ■ • ■ ■ 340 

Gastric juice 3g to 42 

" its various powers 51. 52 

Gelatinous food 220 229 

German useful classes '-338 

Glands, their office, &c. 284 

Globules in the blood 7G, 77 

God desires man to live 215 

" long-suffering Hs 

" made every thing 1 

" never changes 140 

" permits disease 215 

" providence of 55 

God's laws of matter 3 to 7, 10, 
12, 13, 215 

" easy terms of 809 

" mystery of 156 

" disobeyed- • -214, 235 

'• " equal to all 208 

• love, how strong 196 

" works differ from man's 2 
Gullet, its use. &c. 35, 294 

Hand, bones of the 256 

Health, how preserved 20, 34, 
50, 79, 83, 110, 113, 136 to 139, 
150, 152, 153, 178, 181 to 189, 
215 to 244, 266 to 282, 325 to 
349 

Heart, action of 105, 106 

l; active and passive • 108 

" bad to cure 269 

" strongest part of 106 

'• valves- -85 to 90, 101. 106 

Heat, animal .305 

Hindoos, dedicate a limb • • -187 

Hip or pelvic bones 254 

Hope, its effects 310 

Horse, how to stop its kick- 
ing 151 

How to live long 266, 326 

Hunger, its effects 299 

Idle and active compared • -333 

Ignorance, errors from 214 

Ignorant and careless are 

pitiable 213 

Importance of knowledge •-•20 
Inanimate matter ■■■■-■■■ .15, 16 

Infancy described 311 

" ' food during 230, 268 

Infants, treatment of 214, 311 



T , . , Section. 

Infants inherit constitution 
from parents 216, 326 

Intestines described -290 

•' length of the 37 

" view of 290, 294 

Invalids, their digestion 50 

Jejunum, its use 58, 64, 290 

Joints, number of 247 

Joy, its effects 310 

Kidneys, their office, &c. • ■ -287 

Knee-pan described 257 

Knowledge, how made fruit- 
nil 332 

Lacing tight 145 to 154 

Lacteals 58, 59, 64, 2S9 

Leg, bones of the 257 

I -lie prolonged 266, 279, 326 

Ligature tenacious 252 

Liver described 2>4 

" its bile 57, 64, 284 

" sympathy of 286 

: ' view of 2^6 

" its veins 285 

Lobes of the lungs 120 

Love, its effects 310 

" intellectual 216 

Lumbar vertebra 254 

Lungs described 119 to 127 

Lymph, use of 59, 60, 293 

Lymphatic temperament 303 

Lymphatics, use of 293 

Making of blood 56 to 70 

Man can live in all climates 305 
" " create nothing • • • -215 
" can't do as he likes- - • -329 

'• described 306 to 307 

'■ drawn from duty 328 

" first a passive being • -327 

" may be strong "•■■279 

" superiority of 18, 2-5 

Man's errors 332 to 312 

" conduct anomalous • • -216 
" nature improvable- •• 170 

" laws 6,7,19 

" physical existence • • • -311 

Maturity described 312 

Memory, right use of 322 

Mental powers 1S9 to 206 

Mesentery 59, 64, 291 

Midriff or diaphragm 283 
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Stclion. 

M:lk, good and bad 268, 278 

Minds, great and little 192 

to 1 m 

improved 198 to 209 

Month, view of 250 

Moral cowardice 348 

" sense of right 201 

Muscles and nerves 200 

b ition of — 202 to 265 

tits of 271 

described •• -258 to 283 

strong 200 to 283 

'• must be well used 205 

not fat 207 

'• number of 27-1 

their form, &c. • • • -201 

" use of 250 to 265 

Muscular debility- ■ • -209 to 2" I 

action 283 

act, causes of • • -270 

action necessary 27.'! 
strength •• -275 to 282 

described 296 

National health 342 

Nauire, effi cfs of forcing 67,81 

Nerve, auditory 173 

great sympathetic- • .286 

taste 171 

olfactory or smelling ]74 

optic or seeing 172 

Nen i cnbed-"166 

described 103 to 179 

of feeling 1.69 

V rvOUS fibres cut Off 10.3 

temperament .104 

nerves of 174 

Oil for the joints 248 

Old age described 

how attained 326 

' : premature 1-0 

lory nerve 169, 171, 174 

169, 171, 172 

•249 to 258 

Oxygen, effects of- -103, 129. 280, 

- lo 344 

Pancreas described 288 

Pancreatic juice 57, 288 

Parents, bints for- -211. 210, 342 
People won't be driven • • • -336 
P'n'rardivm, its use 
Periosteum, the 248 



Section. 

Perspiration 298 

Pestilence, causes of 

Phlegmatic tempei 

Physical laws, active- • • -21, 1 89 
affect each pan 1 --7 

" disobe) ed 214 

" beauty of 70 

" their effects 334 

Pivot of the head 

Pleasant dreams 309 

Pleura, its use 292 

Practical wisdom 34] 

Practice makes perfect ■ 
Public men, hints to- •.'i:jf> to 349 

errors of 

" parks, promerj 

&e. 340to344 

Pulse, cause of the 107 

Pyloric valve 38, 57, 83 

Receptacle of the chyle- ■ -59, 04 

Respiration 117 to 154 

laws of- -12 

" organ of 119 

Responsibility, increase of- -55 

Rest, necessity of 139 

r rosta described 2"<1 

" view of 253,255 

Rich and poor equal 208 

Sacrum described 254 

Saliva, nature and use of 
Sane minds submit to laws • -22 
Sanguine temperaments- •• -3(14 

Secret, the great 327 

I- -297, 29 S 

Self-preservation :j:ji; 

Self-teachers 325 to 331 

Sensation, how caused 146 

Sexes the, described 306 

" quality of 307,312 

Shipwrecks, example of- ..-233 

'escribed 172 

Skeleton, divisions of 247 

Skll. how attained 330 

Skin, colour of 295 

" described 295,296 

-i/.eof its pores 345 

" all be washed 185,345 

Skull or cranium 202, 250 

" number of its bones- • -250 

Small-pox 214 

Sleep, nature and use- -ISO, 301 
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Section. 

Sleep, how best obtained • • -302 

Spinal marrow 254 

" described 166 to 171 

Spine, curvature of 253 

deformed 371, 272 

" described 251 to 254 

" how cured 272 

Spleen described 228 

Sternum or breastbone 255 

Stomach, bile sometimes 

eulers 286 

its juice 29.40.41 

" use 35 to 37 

view of- 38,294 

Subclavian vein, use of- -60. 64 

Sympathetic nerve 286 

Starvation cases- - - -66, 234. 235 

Synovia, oil for joints • 248 

Swiss useful classes 338 

Teachers- •■••■• 211. 316 to 324 
" their difficulties • • -317 

Teeth lost by neglect 28 

" should be clean- -30 to 34 

" their form, &c. 2G 

" uneven grinders 39 

" view of front 250 

Temperaments 303, 304 



Section. 
Temperature of the body • • -305 

Tendons, use, Ice. 261 

Thigh bone described 257 

Thirst describej 300 

Thoracic duct, its use 60, 64 

Thorax or chest 146, 255 

Trachea described 118 

Urine 287, 298 

Useful classes 338, 339 

Vegetable life 17, 132 

Veins described 64, 95 to 97 

Vena porta, view of 285 

Ventilation 137, 138, 214 

Ventricles • -87 to 93, 101 to 106 
Virtue and vice, effects of- -333 

Wash all the skin- -185, 281, 262 
Water best drink ■• -41,182,227 

Woman described 306 

" a ministering angel 308 
" how made delicate 282 

Womanly fortitude 308 

Woman's virtuous ambition 282 

Youth 21, 189, 202 to 209 

Youthful errors 21,328 
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lisgdc ompletemone extra large octavo volume, of over 1800 pa^es! 

Payson's Sermons.— Two volumos octavo, cloth, $3.50. 

Sheep, $4.00. ' "*"•""• 

L }f? °C Pay «on.— Memoirs and Select Thoughts of Rev. 

$150 sSliTs 0- 0ne TOlume octayo ' with a Portrait - Cloth, 

.X^J'J}?^™^- P ! 0t ?'i he e ™ inent Aleuts, the unexceptional^ 
character of the Subject of these Memoirs, endear him to the heart of 
the Christian."— Christian Observer. 

Sturm's Reflections — Reflections on the Works of God 
Su d L Proviuence throughout all Nature. One volume octavo' 
Sheep, $1.50. 

St. Pierre's Studies of Nature.— Translated by Henry 
Hunter, D. D. One volume octavo. Sheep, $1.50. 

Baxter's Saints' Rest.- The Saints' Everlasting Rest; 
or, a Treatise of the Blessed State of the Saints, in their Enjoyment 
of God in Heaven. By Richard Baxter. ISmo. cloth "ilt, with a Por- 
trait of the Author. — 50 cents. 

Bunyan's Minor Works.— Containing Grace Abounding 
to the Chief of Sinners. Also, Heart's Ease in Heart Trouble.— The 
World to Come ; or, Visions of Heaven and Hell— and the Barren Fig- 
Tree; or, The Doom and Downfall of the Faithless Professor. Com- 
plete in one beautiful 32mo. volume, cloth gilt, with a handsome Por- 
trait of the Author. — 50 cents. 

Doddridge's Rise and Progress.— The Rise and Pro- 
gress of Religion in the Soul ; illustrated in a Course of Serious and 
Practical Addresses, with a Sermon on tho Care of the Soul. By P. 
Doddridge, D. D. One neat 18mo. volume, with a Portrait of the Au- 
thor. Cloth gilt. — 50 cents. 

Willison's Afflicted Man's Companion.— The Afflicted 
Man's Companion; or, a Directory for Persons and Families Afflicted 
with Sickness, or any other Distress. By the Rev. John Willison.— 
One volume 18mo. cloth gilt, and a handsome Portrait of the Author. 
60 cents. 

Dr. Dodd's Discourses to Young- Men.— Discourses to 

Young Men, illustrated by numerous highly interesting Anecdotes. 
By William Dodd, L.L. 1)., Chaplain in Ordinary to his Majesty 
George III. A neat 2-lmo. volume, with two steel Plates, cloth gilt.— 
02J4 cents. 

Zimmerman on Solitude.— With a Lifo of the Author. 
18mo. cloth silt, with a Portrait of Zimmerman. — 50 cents. 
49** This is a neat edition of this deservedly popular book. 
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Dr. Buchan's Family Physician. — Domestic Medicine; 
or a Treatise on the Prevention and Cure of Diseases, by Regimen and 
Simple Medicines. With the latest Corrections and Improvements, 
and full Directions in regard to Air, Exercise, Unfiling, Clothing, Sleep. 
Diet, &c., and the general management of the Diseases of Women and 
Children. To which is annexed a Complete Family Dispensatory, for 
the use of Private Practitioners. By William Buchau, M. D. With 
considerable Additions and Corrections, by an American Physician. 
One handsome large octavo volume, strongly bound, and illustrated 
with a fine Portrait of Dr. Buchan. Price $2.50. 

Cobbctt's Sermons. — Thirteen Sermons on Hypocrisy and 
Cruelty, Drunkenness, Bribery, the Rights of the Poor, Unjust Judges. 
the Sluggard, Murder, Gaming, Public Robbery, the Unnatural Mo- 
ther, Forbidding Marriage, Parsons and Tithes, Good Friday. To 
which is added, an Address to the Working People. By Wm. Cobbett. 
One volume 18ino. cloth gilt. — 60 cents. 

Cobbctt's Advice to Young Wen.— Advice to Young 
Men on the Duties of Life, in a Series of Letters addressed to a Youtli, 
a Bachelor, a Lover, a Husband, a Citizen, or a Subject. By William 
Cobbett. One volume 18mo. cloth gilt. — 50 cents. 

Wilson's Lights and Shadows. — The Lights and Sha- 
dows of Scottish Life. By Professor Wilson. One volume 18mo. cloth 
gilt. — 50 cents. 

Pollok's Course of Time. — With an enlarged Index, a 
Memoir of the Author, Ac, 18 mo. cloth gilt. — 50 cents. 

Young's Night Thoughts. — 18iao. cloth gilt. — 50 cents. 

Banyan's Pilgrim's Progress, — With numc-Mis Expla- 
natory Notes. One volume 18mo. handsomely illustrated with eight 
elegant Engravings. Cloth gilt. — 50. 

Burkitt's Notes on the New Testament.— Exposi- 
tory Notes, with Practical Observations on the New Testament. Two 
vols. 8vo. sheep — $5.00. 

South's Sermons. — Sermons preached upon several occa- 
sions. By Robert South, D. D. Four vols, bound in two, sheep — $6.00. 

Edmonson's Short Sermons, on Important Subjects. 
8vo. cloth— $2.00. 

Camp-Meeting Chorister.— The Camp-Meeting Choris- 
ter; or, a Collection of Hymns and Spiritual Songs, for the Pious of 
all Denominations, to be sung at Camp-Meetings, during Revivals of 
Religion, and other occasions. 32mo. sheep. — 25 cents. 

British Sketches of 400 Sermons. — Four volumes, 

13mo. cloth $4.00. 

Goldsmith's Vicar of Wakefield.— The Vicar of Wake- 
field, a Tale. To which is affixed, the Deserted Village. By Oliver 
Goldsmith, M. D. One volume 18mo. cloth gilt, with a Portrait of the 
Author. — 50 cents. 

Arthur's Temperance Tales. — Temperance Tales; or, 
Six Nights with the Washingtonians. By T. S. Arthur. Two volumes 
in one, 18mo. cloth gilt, with Cruiksh&nk's 8 celebrated plates of ih^ 
Bottle. — 50 cents. 

The Beauties of Temperance ;— Or, the Principles and 

Organization of the Sons, Daughters, Cadets, and Juvenile Sistew of 
Temperance. — 32mo. cloth gilt edges. — 25 cents. 




lL T ,fn^ P< ^ Ce <f«de;-Or Word*, to the People.- 
d-imo. cloth, gilt edges.— 26 cents. * 

°?XR^ 1 P° e .ms.-OriginaJ Poems, for Infant Minds. B, 
the laylor Famuy. One volume 18mo. cloth gilt.-50 cents. J 

C n b ,?f m™**® Conftftution of Man—The Constitu 

tion of Man, considered in relation to External Objects Br 
George Combe. One volume 18mo. cloth gilt. A new and Wtiftd 
edition of this valuable and popular work^O cente *»»**»« 

Sparry's Christian Martyrology. ~ The Illustrated 

Christian Martyrology ; an authentic IlistofJal Account of th Prin 
cipal Persecutions against the Church of Christ, in different parts of 

lustrated with numerous Engravings. Price, $1.60. 

Lord Byron's i Works— The Complete Poetical Works of 

m°one vr^ ltb t a M ° m ° ir °? his Ufe - * new and beautiful edition 
W* Z ume octavo, in various styles of binding, handsomely illus- 
trated with eight elegant steel Engravings. «««ueij uius- 

"Sfwf Life , ? f B 7 ron — The Lif ° of Lord Byron, wits 
hs Letters and Journals. By Thomas Moore. A new and elegant 
^|"°'' n r r e , largeoctavo volume, of over 1300 pages, illustrated 
octavo P ° rtrait0f Byroa " An ^t" 011 ta *lso published in 2 volumes 

The Book of Nursery Rhymes, Talcs, and Fables. 

8vo , cloth gilt, 7 j cents ; gilt edges, $1 00. 

The Nurse's Rhyme Book— A new collection of Nursery 
Khyuies, Gaines, Stories and Jingles. 8vo. cloth gilt, 75 ; gilt edges, $1. 

The Rambles of a Butterfly.— By Mary Belson. With an 

Introduction. By Mrs. Bache. With illustrations, 18mo., cloth, gilt 

Childc Harold's Pilgrimage— By Lord Byron. Complete 
in one large 12mo. volume, cloth, gilt, $1.00— cloth, gilt edges, $1.50. 

Don Juan. — By Lord Byron. Complete in one large 12mo. 

volume, cloth, gilt, $1.00 — cloth, gilt edges, $1.60. 
The Dialogues of Devils— On the many vices which 

Abound in the civil and religious world, by Eev. John Macgowan, 

V.D.M. ISmo. Clotr— 50 cents. 
Stories for Little Clara.— By Mrs Anna Bache. Withll 

lustrations. Square lt'mo. Cloth, gilt, 50 cts. 

Harriet Butler; or, Where there is a Will there is a Way 
and other Tales. By Mrs. Anna Bache. With plates, sauare 16mo' 
Cloth, gilt, 40 cts. ' H 

Margarita, the Martyr of Antioch. and other Tales. 

By Airs. Anna Bache. With illustrations. Square IGnio Cloth, 
gilt, 40 cts. 

Ellen Wray; and other Stories. A beautiful Juvenilis. 
With 8 illustrations. Square lGmo. Cloth, ,rilt, 60 cts 

Scott's Life of Napoleon — The Life of Napoleon Bona- 
parte, Kmperor of the French. By Sir Walter Scott. One large octavo 
volume, elegantly Illustrated. Cloth gilt — $i50. 
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Cook and Confectioner.— The Complete Cook. Plain and 
Practical Directions for Cooking and Housekeeping, with upwanta 
of TOO Receipts, consisting of Directions for the choice of Meat and 
Poultry, preparations for Cooking, making of Broths and Soups, 
Boiling, Boasting, Baking, and Frying of Meats, fish, Ac; Seasoning, 
Colorings, Cooking Vegetables; Preparing Salads, Clarifying ; Making 
of Pastry, Puddings, Gruels, Gravies, 4c, and with General Dirco 
tions for Making Wines. With Additions and Alterations, by J. M. 
Sanderson. Also, the Complete Confectioner. Pastry Cook and Raker. 
Plain and Practical Directions for making Confectionary and Pastry, 
and for Baking, with 500 Receipts; consisting of Directions for Making 
all sorts of Preserves, Sugar-boiling, Comfits, Lozenges, ornamental 
Cakes, Ices, Uquors, (iuui Paste Ornaments, Syrups, .Tellies, Marma- 
lades, Comfits. Bread-baking, Artificial Yeasts. Fancy Biscuits, Cakes, 
Rolls, Muffins, Tarts, Pies, Ac, with Additions and Alterations. By 
Parkinson, Practical Confectioner. Tn one handsome 12mo. volum», 
beautifully and strongly bound. Price only $1.00. 

Dick's Philosophy of a Future State.— 18m»., cloth, 

gilt. — tO cents. 

Mrs. Barwell's Advice to Mothers. — Advice to Mo- 
thers on Urn Treatment of Infants, with directions for Self-man- 
agement before, during, and after Pregnancy. Addressed to Mo- 
thers and Nurses. By Mrs. Barwcll. Reviled. 'enlarged, and adapted 
to the habits and Climate in the United States. By a Physician of 
New York, under the approval and recommendation of Dr. Valentiue 
Mott. One volume 12rno. cloth. — 50 cents. 

The Ladies' Guide in Needlework.— A Onidc for the 

Industrious. Containing Instructions in Canvas Work, Knitting, Net- 
ting, and Crotchet Work, Millinery, and Mantua Making, Embrot 
dery, and Applique. Illustrated with numerous Engravings. This 
Is a handsome lRino. volume, cloth gilt, 00 cunts — gilt edges, To cents. 

FOS'S Book Of Martyrs.— The Acts and Monuments of the 
Christian Church ; a complete History of the Lives, Sufferings, and 
Death of the Christian Martyrs, from the commencement of Christi- 
anity. By John Fox. To which is added, an account of the Inquisi- 
tion, the Bartholomew Massacre, in Franc, the General Persecution 
Under Louis XIV., the Mas-acre in the Irish Rebellion, in the Years 
1641 and 1700. the lljso, Progress, and Persecution* of Quakers, with 
an account of the Western Martyrology, and the Lives of some of lin- 
early Eminent Reformers. Revised by Rev. John Malhani ami Rev. 
T. Pratt, D. D. One large quarto volume, illustrated with fifty-five 
Engravings. Price, $5. 

Scenes at Home; or, the Adventures of a Fire-Screen, by 
Mrs. Anna Bache. 12mo., with plates. Cloth, gilt, $1.00. 

Etiquette Letter Writer.— Being the Complete Art of 
Fashionable Correspondence. Composed in a plain and elegant stylo: 
containing Business Letters, Juvenile and Parental Letters, Youth' 
to Maturity, Love, Courtship, and Marriage, Friendship and Consola- 
tion, Relationship, 4c, 4c, with all other matter befitting such a 
useful work. 18mo., boards. Price only 12 y 2 cts. 

Tragedy of the Seas;— Or, the Sorrows of the Ocean. 
12mo. cloth, gilt. — 70 cents. 
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ELEGANT COLORED 

JUVENILE PjMjLICATIONS. 

Grandfather Lovcchild's Nursery Stories.— Embel- 
lished with elegant highly colored illustrations, engraved on wood, in 
the highest style of art, from original designs by Croome and Darley. 
Ihe size is cap quarto : done up in packages of 12 kinds, with an el* 
gantly engraved envelope. Per dozen, $1.60. The series embrace* 

^FiK^ D .. 0R . s . 0N .'::::::: °*t, rations - L ricel2J4 ^ 

HENRY BROWN, 9 do ; Z'. da 

BEAUTY AND THE BEAST, 9 do. do do 

JRED FEARNOUGHT, 9 do. do do. 

TOM THUMB, '. 9 ao. da do. 

&UY OP WARWICK, 9 da da da 

BLUEBEARD, 9 do . d <J do 

CHILDREN IN THE WOOD, 9 da do! do! 

CINDERELLA, '. 9 da da do. 

ROBINHOOD, 9 d0 . do . d0 . 

ALADDIN, 9 d0 . d0( ^ 

Grandfather Leary's Premium Toy Books.— This ele- 
gant series of Juvenile Books is got out in the same beautiful style M 
"Grandfather Lovechild's Nursery Stories ;" each being embellished 
with nine highly colored Engravings, executed in the best style, from 
original drawings bv Croome and Darley. The series embraces 

NATURAL HISTORY OF > NIMALS, 9 illustrations. Price 12% cents. 

ROBINSON CRUSOE, 9 illustrations. Price 12% cents. 

LITTLE RED RIDING HOOD, 9 illustrations. Price 12% cents. 

PUSS IN BOOTS, 9 illustrations. Price 12% cents. 

JACK THE GIANT KILLER, 9 illustrations. Price 12^ cents. 

ALADDIN, OR THE WONDERFUL LAMP, 9 illustrations.— 12% cents. 

ROBIN HOOD, 9 illustrations. Price 12% cents. 

WILLIAM TELL, 9 illustrations. Price 12% cents. 

STORIES FOR LITTLE BOYS, 9 illustrations. Price 12% cents. 

STORIES FOR LITTLE GIRLS, 9 illustration!. Price 12% cents. 

SANDFORD AND MERTON, 9 illustrations. Price 12% cents, &c, Ac. 

THE PICTORIAL PRIMER, with 28 colored illustrations. 

OPINIONS OP THE PRESS. 

" The best publications of the kind now out." — Pa. Tnq^, 

a Told in so simple, earnest, and graphic a manner, that they cannot 
ftil to make a permanent impression. At the very head of toy pub- 
lications.'' — Saturday Courier. 

" The prettiest and cheapest works ever published, even In those day» 
of cheap publications." — Pennsylvanian. 

"Will effect much in the cause of education." — V. S. Oat. 

u The best books for children we ever saw, of their kind." — Ladies' Nar 
(tonal Magazine. 

" The best series of toy-books ever published in this country or Eu- 
rope." — Bottom Daily Post. 

" They afford instruction where it was never yet afforded." — Boston 
Daily Mail. 

" Interspersed with such sound morality, that they maybe read with- 
out danger to the tenderest mind." — Bos. Adv. 

" They leave but little room for improvement." — Richmond Standard. 

" We have never seen any thing of the kind better adapted to capti- 
vate young children. The best juvenilo publication out."— New York 
Commercial Advertiser. 



ELEGANT JUVENILE BOOKS. 

Scenes in Foreign Lands; — Or, a view of somo of the 

most remarkable Wonders of Travel. An iutcrci- ting and instructive 
book. Numerous Engravings. 16mo. cloth gilt. — 50 cents. 

A Peep at the Museum : — Wherein arc exhibited Curiosi- 
ties from the Earth, the Sea, and the Air. Numerous beautiful 
Engravings. ICmo. cloth trilt. — 50 cents. 

The World and its Wonders; — Or, a Peep into the Works 
of Nature and Art. Numerous Engravings. lCmo. — 50 cents. 

Glimpses of the Wonderful: — A Series of Instructive 

Sketches for the Young. Numerous Engravings. ICmo. — 50 cents. 

Stories for my Young - Friends. — By T. S. Arthur, with 

eight beautiful Engravings. ICmo. cloth gilt. — 50 cents. 
Tom Thumb. — The Life ami Adventures of Tom Thumb, 

with 16 fine Engravings. ICmo. cloth gilt. — 50 cents. 
My Cousins in Maine. — A Story for Young People. By 

W. V. Moore. Numerous Engravings. ICmo. cloth gilt. — 50 cents. 
Fippjc's Warning ; — Or, Mind your Temper. By Catharino 

Cromc. Handsomely illustrated. ICmo. cloth gilt. — 50 cents. 
Cecil and his Dog; — Or, The Little Robinson of Paris. A 
• Tale for Youth. Eight Engravings. 16mo. cloth gilt. — 50 cents. 
Loving Ballad of Lord Bateman. — With humorous 
► colored Plates by Cruikshank. 16mo. half morocco. — 50 cents. 
Stories of the American Revolution. — And Sketches of 

^the Great Brave. Just published. An elegant book for Youth, beau- 
tifully illustrated. ICmo. cloth gilt. — 50 cents. 

Stories of the Wars of 1812 and with Mexico. — 

' To match the above. Just published. ICmo. cloth gilt. — 50 cents. 
Robinson Crusoe. — The Life and Adventures of Robinson 

Crusoe, who lived 28 years on an uninhabited Island, with an Account 

of his Deliverance. With 8 plates. 18mo. cloth gilt. — 00 cents. 
Fanny Dale. — Or, a Year after Marriage. By T. S. Arthur. 

18mo. cloth gilt. — 50 cents. 
The Lady at Home ; — Or, Leaves from the Every Day 

Book of American Women. By T. S. Arthur. 18mo. cloth. — 50 cents. 
The Young Music Teacher,— And other Tales. By T. S. 

Arthur. ICmo. cloth gilt. — 50 cents. 

Elizabeth ;— Or, the Exiles of Siberia. A Tale, founded on 
Facts. By Madam Cottin. 18mo. cloth gilt. — 50. 

Paul and Virginia. — From the French of Bernardine de 
St. Pierre. Illustrated with 10 Engravings. 18mo. cloth. — 50 cents. 

Tales of Humor 5 — A Scrap Book of Stories of Wit, inter- 
esting Tables, and Authentic Anecdotes. 18mo. cloth gilt. — 50 cents. 

Talcs for Winter Nights; — A Choice Collection of Ad- 
ventures, Marvellous Stories, Ac, Ac. 18mo. cloth. — 50 cents. 

Every Bodys' Book; — Or, the Marvellous Repository. Con- 
taining Biography, Tales, Essays, Ac, Ac. 18mo. cloth. — 50 cents. 

The Fireside Book;— A Series of Entertaining Tales of 
Manners, Customs, the Marvellous, Ac. 18mo. cloth. — 50 cents. 

Cottage Tales;— Or, the Entertaining Repository of Ma- 
gic, Witchcraft, Tales of Terror, Marvellous Adventures, Ac, Ac One 
large 18mo. volume of nearly 900 pages, roan binding. — $1.00. 

The American Joe Miller ;— Or, the Jesters' Own Book. 
lSmo- cloth gilt. — 50 cents. 
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The Children of the Abbey.— A Tale. By Regnia Ma- 
ria Roche. Three -volumes in one, 32ino. roan binding, with Plates. — 
75 cents. 

The Scottish Chiefs. — By Miss Jane Porter, Author of 
Thaddeus of Warsaw, &c. Three volumes in one, 32mo, roan bind- 
ing, to match '• Children of the Abbey." With Plates. — 75 cents. 

The Romance of the Forest. — By Mrs. Radeliu'o. Two 
vols, in one, 32rno. roan binding, to match " Children of the Abbey." 
60 cents.. 

Rinaldo Rinaldini- — Captain of Banditti. Three volumes 
iu cue, o'Jui". ri'un binding, to match " Children of the Abbey." Tacts. 

Robinson Crusoe. — Two volumes in one. 32mo. with plates, 
roan binding, to match "Children of the Abbey." — 75 ceuls. 

Gil Bias. — The Adventure:- of Gil Bias, of Santillane. Trans- 
lated from the French of Monsieur Le Sage. ByTobias Smollet, M. I). 
To which is prefixed, a Life of the Author. Four volumes in one, 
82mo.plates, binding to match "Children of the Abbey." 75 cents. 

Don Quisotte. — The Life and Exploits of Don Quixotte do 
la Mancha. Translated from the Spanish of Cervante3. By Charles 
Jarves. Four volumes iu one, 32mo. with plates, roan binding, to 
match "Children of the Abbey."— 75 cents. 

The Mysteries of Udolpho.— A Romance. By Mrs. Rad- 
cliffe. Three volumes in one, 32mo. roan binding, to match " Chil- 
dren of the Abbey." 1 — 75 cents. 

TheArabian Wights. — Consisting of One Thousand and One 
Stories told by the SultaneflS of the Indies, to divert the Sultan from 
the execution of a bloody vow he had made, to marry a Lady every 
day and have her put to death next morning, to avenge himself fcr 
the disloyalty of his first Sultaness. Embellished with 70 engravings. 
Two volumes in one, 32mo. roan binding, to match " Children of the 
•Ybb'-y." — 75 cents. 

S»etcr Wilkins. — The Life and Adventures of Peter \V il- 
kins, containing an Account of his Visit to the Flying Islanders. 32mo. 
roan gilt. — 25 cents. ».'.«'■ 

Thinks-I-to-Wysclf. — A Serio-Ludicro, Tragico-Comico 
Tale Two volumes in one, 32mo. roan gilt— 25 cents. 

The Cottage on the Cliff.— A Soa-sido Story. By Ca- 
tharine G Ward, authoress of "The Rose of Claremont, <lhe 
Mysterious Marriage," &c. &c. One thick 32mo. volume, arabesque 
trilt — 75 cents. - , -, 

The Life and Adventures of Joseph Andrews.— By 

Fielding. A new edition, ISmo., cloth Kilt— 50 cents. 
Charlotte Temple— By Mrs. Rowson. 18mo. boards.— 

Lucy C Teinple.— A Sequel to " Charlotte Temple." By Mrs 

Rowson. 18tno. boards.— 12^ cents. _,•-,.. , 1Q ,„ 

Pamela ;— Or, Virtue Rewarded. By S. Richardson, lbmo. 

mTfeUtt Boy, and other Talcs.-A beautiful little 

story boo" g* « to. With illustrations Cloth, gilt, » eta. 
Jack Lawrence ;-0r, the Adventures of a Cabtn Boy. ISmo. 

iKmjS' Philosophcr;-Or, Fun, Humor, and Wit 

Hoc a u% b Po d cu S 1 ^Ortbe Whole Art of Legerdemain; or, 
H Sfofl°udK,'plained. ISmo. boards.-^/, cents. ^ 



MARRYATT'S NOYELS, 

The most readable edition published; each work being complete in mm 
handsome 24mo. volume, bound in neat embossed morocco, gilt. Vb» 
series comprises 

Frank Miidmay ; — Or, the Naval Officer, 50 cents. 

The Pacha of Many Talcs. — 50 cents. 

Sna rlyow;— Or, the Dog Fiend, 50 cents. 

The King's Own. — 50 cents. 

Japhet in Search of a Father. — 50 cents. 

Jacob Faithful;— Or, the Adventures of a Waterman, 50 ot« 

Ratlin the Reefer. — 50 cents. 

Peter Simple ; — Or, the Adventures of a Midshipman, 50 oto 

Midshipman Easy. — 50 cents. 

Newton Forster ; — Or, the Merchant Service, 50 oents. 

BULWER'S NOVELS. 

The best edition published ; each work being complete in one hwnd>oi*» 
24mo. volume, bound in neat embossed morocco, gilt, to match " Mar- 
ryatt's Novels." The scries comprises 

The Disowned. — 50 cents. 

The Last Days of Pompeii. — 50 cents. 

Eugene Aram- — 50 cents. 

Dcvereux. — 50 cents. 

The Student and Falkland.— 50 cento. 

Pclham. — 50 cents. 

Rienzi — 50 cents. 

Panl Clifford. — 50 cents. 

VALUABLE SCHOOL BOOKS. 

White's Elements of Universal History: — With Addi- 
tions and Questions. By John S. Hart. 12mo. Arabesque backs. 

Public School Singing Book.— By A. F. Cox, 32mo. 
boards. 

Colburn's Introduction to Algebra — 12mo. sheep. Much 

Improved edition. 

Murray's English Reader. — 12mo. sheep. 

Murray's Introduction. — 12ino. boards. 

Pclton sKcy to the Outline Maps. 

Naylor's Mnemonics ;— Or, the New System of Teaching 

Geography, by the use of Pelton's Outline Maps. 
The History of Ancient and Modern Greece. — Edited 

by John Frost, L.L. D. Sheep. 

Pollock's Course of Time. — 24mo. half hound. 
Young's Night Thoughts. — 21 mo. half bound. 
Eellcy's New Juvenile Primer. 
Testament. — 18mo. sheep. A good School edition. 
Cobbctt s French Grammar. — 18mo. cloth. 
Cobbett's English Grammar.— 18mo. cloth. 

49- Booksellers, Country Merchants, and Teachers, will be furnish* 
it verv low price*. 
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